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ABSTRACT 

The study reported here provides a theoretical and 
eapirical framework for the analysis- of employment tax ctedit policy 
(a government subsidy or business tax credit to firms who maintain or 
expand their use of labor) . Various programs are' examined from, thj 
standpoint of structure and implications. The programs are selective 
employment incentive; foreign employment credit, broad-based 
employment, credit, and the new jobs tax credit. Literature is 
reviewed pertaining to economy-wide programs, including selective and 
broad-based employment credit programs. The ef f egts' of employment tax 
credits on individual firms are also examined. Then, the aggregate 
implications of employment tax credits are analyzed from the 
perspective of a complete macro- economic model of the economy. The 
model includes various employment tax credit parameters and 
accommodates several alternative metho'ds for financing the program. 
Also included is an empirical evaluation of the impact af an" . 
employment tax credit on the o.S. economy an'd a comparison of the 
cost of the program with public service employment alternatives. 
Appended are explanations of aggregate formulation, consumption 
calculation fox^iulas, and references. Flow charts, tables, and other 
graphic^ illustrate many key points. (Author/CT) 
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FOREWORP 



The employment tax credit presents ^ important alternative to 
economic policies based on the management of aggregate demand. 
Professors Fcthke. 'PoUqano. and Williamson have explored the 
impUcations of the employment tax credit as a i^vtply- 
management prerogative and have analyzed the potential ^osts 
and benefits whiclAmay develop from such a program. The 
Institute is pleased t\i publish the results of their research. 

By integrating their analysis of employment tax credit poUcy 
from the standpoint of the individual firm into a macroeconomic 
schema, the authors t)rovide a unique view of the effect of 
employment tax credits on the entirfe economic system. The data, 
both qualitative and c?npirical, developed through this framework 
of micro and macroeconomic theory should thus be especially 
significant to those involved in employment research and poUcy. 

Facts and observations expressed in the study are the sole 
responsibility of the authors. Their viewpoints do not necessarily 
represent positions of the W. ^. Upjohn Institute for Employment 
Researcl>t . , 

E. Earl Wright 
Director 

Kalamazoo^ Michigan 
August 1978 \ 
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PREFACE 



. .Mbst contributions to the formulation of aggregate economic 
policy consider the effectiveness of traditional demand- 
management monetary and fiscal policy. This approach seeks to 
iVluence employment, unemployment, and the r^ate of inflation 
by, altering the demand for. goods and services by consunaers, 
business, and government. The most widely xAed demj^nd- 
management tools include changes in government spending,^ 
changes in tax rates, and changes in the money supply. The 
predominant empliasis on demstnd oriented strategies derives from . 
the neq-Keynesian scenario which links fiuctuations in real outpHl 
and employment directly to disturbances in the level of aggregate 
demand. In recent years, simultaneously high unemployment and 
inflation have led to a growing disenchantment with demand- 
management monetary and fiscal policies. One reaction has been 
the adoption by numerous developed economies of various 
supply-managemei^lrfiscahprograms. These' policies are intended i 
to directly stimulates, employment during recessionary periods V 
without initiating yHncrease in inflationar:' pressure. Advocates 
also claim that supply-side fiscal programs are more cost effective 
than traditional demand-management programs in cre^iing jobs 
for the unemployed. 



VI 



Th9«mployiiieiit tax credit it an important form of thote newer 
mppty-manaaement gmgramt. In general, the employment tax 
credit teekt to stimulate employment and real output by providing 
' a credit againtt Income or payroll taxes to firms which increase 
_lMr use of Ubor beyond some presoibed base level. While 
employment credits have been enacted in numerous economies, 
inchiding the United SUtes. there is little conceptual analysis that 
develops their aggregate short-run implications. In particular, very 
little is k^own about the transmission mechanism of supply- 
managtoient policy, and the relative effectiveness of these 
programs when compared to demand-management policies. In 
addition, important questions at the level of an individual firm 
concern iM potential effect of tax credits and wage subsidies on 
employment decisions^ Will Arms respond to these programs by 
increasing employment, particularly during periods of decline in 
aggregate economic activity? Questions also develop concerning 
the impact of employment tax credits on the composition of labor 
services. For example, what are the effects of this program on 
part-time workers, on the average length of the work week, and on 
the various skill classes of workers? As with any fiscal program, 
there are also the practical problems of administration and 
implementation. ; ^ 

The purpose of this study is to provide a theoretical and 
empirical framework for the analysis of employment tax credit 
policy. The structures of the various programs in the United States 
and/ other countries are exarmtiM, and the implications of these 
measures are developed in the context of explicit microeconomic 
models of firm behff^ibr. Then, the' aggregate implications of 
employment tax crectits are analvzed from the perspective of a 
complete macroeconomic model m the economy. The model not 
only includes various employment tax credit parameters, but also 
acconmiodates several alternative methods for financing the 
program. The final portion of the study includes an empirical 
evaluation of the impact of an employment tax credit on thq 
United States economy and compares the cost of the program with 
public service employment alternatives. 
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!• INTJtODTLJCTlbN 




Stabilizjation attempt's - to alleviate transitory unemployment 
traditionally consist of demand-management monetary coid* Hscal 
policies. The rationale for the almos^ exclusive use of demand-side 
policies derives from the neo-Keynesian concern for inadequate 
aggregate- den^and as an explanation for economic recessions. In 
contrast to the Keynesian approach, several economies have 
recently implemented various forms of short term, supply- 
management policies. In general, these measures seek to affect 
employment and real output by providing direct incentives to 
firms in the form of government subsidies or tax credits. Can it be 
that the newer supply-mlanagement fiscal measures are a legislative 
response to a set of economic forces that don't fit neatly into the 
Keynesian paradigm? Can we expect macroeconoihic adjustments 
from these programs that cannot just as ^easily be achieved using 
standard monetary or fiscal policy? These are the primary 
:_.^uestions addressed in this study. 

1 . 1 The Employment Tax Credit 

The most common tyi>e of short term supply-management 
policy is an employment tax credit.' While there are numerous 
variants, the basic form provides a government, subsidy or 
business tax credit to firms who maintain or expand their use of 



labor. The credit is most frequently applied to either some 
percentage of the firm's wage bill or to the number of eniployees. 
The program is intended to be short term in nature and more or 
less universal in coverage. This contrasts, therefore, with^selective 
credit plans that seek to subsidize the employment of particular 
members of the workforce, particular regions bf the economy, or 
possibly, particular industries. Also^the employpieiit tax credits 
are not deigned to provide a pennanent^subsidy to labor, nor are 
they necessarily intended to encourage long-run substitution of 
labor for capital. 

Wl^t* are the possible attractions of - employment credit 
pro-ams? On the supply side of the economy, the basic rationale 
fc^ran economy- wide'" employment credit is that it will permit the 
fiscal authority to directly influence the real cost of labor services. 
In particular, during downturns in business activity, an increase in 
the I3redit can lower the effective cost of labor and the^eby^induce 
firms to maintain and possibly increase employment and real 
output. During periods of abnormally high employment and 
infla.tion, a negative credit (tax) can be implemented. On the 
demand^ide, the credit "can be formulated to influence aggregate 
spendiifg levels of households and business. Since the program 
affects both aggregate supply and aggregate demand, it is possible 
that employment credits can be used to simulate employment 
without j]Q6ecipitating an increase in the inflation rate. 

The exteflt and breadth of coverage of employment credits can 
potentially exceed that of the popular investment tax credit. 
Specifically, an employment credit will affect more firms in the 
economy, including smaller establishments and service industries 
that use labor-intensive production and- marketing processes. 
Also, the investment tax credit is generally limited to specific types 
of capital expenditure; the employment tax credit, however, can 
be applied to all types of labor services. Further, there is 
considerabte evidence that employers can adjust their use of labor 
services to changes in the real cqst of labor much faster than they 
can adjust capital purchases to changes in the cost of capital 
induced by the investment tax credit .VThis inu^lies that 
employment credits will have a more, immediate impact on the 



^economy than will an equivalent-cost investment ta^c credit 
program. 



1 .2 Thb New Jobs Tax CREDrr 



. After considerable Congressional debate, an employment tax 
credit program was introduced into the United States economy in 
1977. The New Jobs Jax Credit, which became law as part of the 
Tax Reduction and Simplification Act of 1977, is a wage-bill credit 
tjiat reduces the income tax liability of eligible firms. Tte credit is 
offeresl to Hrms whose wage bills exceed a prescribed base level. 
The niaj or features of the New Jobs Tax Credit, which will be 
diseased in detail in chapter 2, are that (1) it provides a relatively 
large per- worker ^i:;cdit for net increases in employment — that is, 'It, 
is a "marginal emph^yment tax credit;'* (2) it is temporary in that 
the legislation extends only through 1978; (3) there is a peiling on 
the total amount that can be earned by an individual taxpi^yer; and 
(4) the credit is proportiohately related to the niimbeff of 
additional employees a firm acquires. (S 

The major emphasis of this study fs the examination of the 
likely response of individu^ firms, as well as'the potential reaction 
of the economic system, to the implementation* of an 
economy-wide -employilient tax credit program. The analysis 
shows that the specific features of the New Jobs Tax Credit have 
important implications for both the magnitude and direction of 
these responses. ' . ^. ^ 

, ■ - 

1.3 The Impact of the Employment Tax CREDrr on Individuai. 
Firms - ^ ' , 

The individual employer's reaction to a change in the 
employment tax credit parameters depends on the responsiveness 
of the demand for labor to changes in the cost of labor, the ability 
of firms to substitute hours per week for numbers of employees, 
and the state of the economy. The analysis characterizes the 
demand .for labor by assuming that firms "produce" labor 
services by combining the number of emp^oyees with the number 
of hours per period. This characterization allows explicit 



derivation of input demand functions for hours and employees. In 
general, these demand functions depend on the standard wage cost 
and an imputed rental price per employee. The imputed rental 
price per employee includes factors such as hiring and training 
costs that do not vary with the number of hours worked. 

Employment tax credit programs can affect the demand, f 015 
labor services through their impact on the wage rate and the 
imputed rental . cost of labor. Given representatioi^s for those 
deinand fujjctions, it is possible^.^ analyze the qualitative 
responses of firms to' changes in the cost per man-hour, the 
imputed rental cost of -employees, and the various types of 
employment credits. These responses suggest the likely reactions 
'of an individual firm to initiation of one of the several forms of 
employment tax credits, including the New Jobs Tax Credit. 

Analysis of the behavior of individual emj>loyers indicates that 
employment credits can^have quite different effects on fStm and 
household behavior, de^i|riihg on whether the credit is applied on 
a per-employee basis or a^per-man-hour basis. For example, a 
per-emplo^ee credit may 'encourage firms to increase hires of 
p^-time workers. On the other hand, a credit applied to the 
man-hour component-of labor cost may induce firms to increase 
the hours ^of labo^ services while reducing the number of 
employees. - 

^ The e.stablishment of the program base is also quite important in 
determining the firms' response to the employment credit 
program. The base of an employment tax credit program is the 
prescribed level of employment, or wage bill, beyond which a firm 
iTecomes eligible for receipt of the taX credit. The analysis indicates 
tha^ improper specification of the base may precipitate an 
unfortunate destabilizing feature of the New Jobs Tax Credit. 
Consequently, alternative strategies for setting the base are 
considered in the analysis. 



v1.4Tbb Impact of the Employicbnt Tax Credit on the. 
aooregate system 

0 

Most existing conceptual analyse^ of the employment tttK credit ^ 
focus delusively on the effects of the credit on firm or household 
behavior. These analyses represent only a partial investigation of 
the4mpact of the credit program. In particular, many of these 
stupes ignore the role of government financing and the feedback 
effipcts of decreased transfers and increased tax revenue that are 
caused by increases in the credit. To determine the effects of the 
employment tax credit program on aggregate output, employ- 
',mefit, and the price leveT, it. is necessary to develop a^ model of 
macroeconomic behavior. Further, it is important to examine the 
sensitivity of the macroeconQjnic response of the program to 
different methods of government financing. 

The first step in developing an aggregate framework is a 
characterization of the microeconomic b^avior of individual 
agents in the systeni. The aggregate^i^^rn^ula^on used in our 
analysis builds upon the beliavioral aspects of households, 
business Hrmis, and government agents. The ^activities of these 
individual agents are combined into a complete analysis of ,the 
money, commodity, and labor markets. Of particular importance 
to our understanding of the consequences of the employment tax 
credit are the properties of the demand, for labor and the supply of 
labor and their interaction in -^determining employment and the 
wage level. The demand for labof^and the supply of labor are 
described as functions of the real wage. Specifically, an increase in 
the real wage reduces- the^ quantity i of labor demanded and 
increases the qiiantity of labor supplied. 

There are- several rationalizations for the existence of 
unemployment. One interpretation ""of **Keynesian*' unemploy- 
ment is that output is demand determined. In this case, downturns 
in aggregate demand directly cause decreases m output as firms 
tend to produce only the amount they can sell, A second view is 
that unemployment occurs when disturbances to the a^ssi'egate 
system cause a rise in the real cost of labor services. This rise 
induces firms to decrease thei^ demand for labor services while 



households increase their supply. The resultant excess supply of 
labor places downward pressure on wages. If wages were 
completely flexible', the adjustment in- wages would relieve the 
excess supply of labor and resitore cquilibriimi at the initial level of 
employment. ReaUstically, wages tend to be sticky, especiaUy in 
the downward direction. Consequently, when tfie real cost of 
labor rises, fimis respond by laying off workers and thus 
decreasing output. This second view of - unemployment is the one 
that characterizes the macroeconomic model used in this study. 
The results olf the analysis are also compatible with the 
'"Keynesian" (demand-determined) yiew of unemployment if the 
demand for labor shows'some sensitivity to changes in the real cost 
of labor services. 

An employment tax credit can be implemented during periods 
when the rising cost of labor services and the persistence of wage 
stickiness combine to induce firms to lay off workers. Aij increase 
in the credit rate reduces the cost of labor and thereby increases * 
the. demand for labor and real output. By directly increasing 
output, the empjoyment tax credit places downward pressure on 
the price level. The credit also affects aggregate demand for 
commodities. Iiiitially. an increase in the credit rate increases 
business profits, which are eventually received by households in 
the form of increased dividends. Also, secondary effects through 
^ the'' multiplier process tend to increase wage income. The rise in 
' household disposable income results in an increase in consumption 
expenditure. Thus, the credit implies an increase in aggregate 
demand, which exerts upward pressure on the price level. Because 
an increase in the credit increases both aggregate supply and 
demand, the overall effects of the program on the price level are 
ambiguous. It should be noted. howeV^er, that to stimulate an 
increase in employment and output, the price level need not 
increase. This result is an important aspect of supply-management 
fiscal programs that distinguishes them from traditional 
demand-management measures. The macroeconomic effects of an 
increase in theacredit rate are summarized in figure 1.1. 
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Another feature of the aggregate^rmulation is the incorpora- 
tion of alternative strategies for governig^ent financing of the 
employment credit. Our analysis investigates the macroeconomic 
response to the credit when financed by increasing the deficit, ^ 
increasing taxes, or reducing government expenditure, . The 
predictttTns of the model indicate that an increase in the credit rate 
will increase employment and output under all three alternatives. 
Although the resi>onse of the rate of inflation is less certain, the 
program can precipitat6*ii decline in the rate of inflation under 
plausible circumstances. The, specific method chosen to finance 
the program will depend on the state of the economy, with some 
forms more suitable for milrf recessions and othA- forms more 
suitable for severe downturns in economic activity. 

Finally, we present numerical estimates of the impact on 
employment and other macroeconomic variables of a wage credit 
program implemented for several bases and variolic strategies of 
finance. These estimates are obtained by using realistic parameter 
values (based on 1976 data) in the behavioral relationships of thc^ 
conceptual framework. The use of this data allows analysis of the* 
likely effects of the credit program had it been implemented 
during 1976. Our estimates indicate that the implementation of a - 
credit program during 1976 would have significantly increased 
employment while simultaneously slowing the rate of inflation. 
The numerical calculations also indicate that the employment tax 
credit progrfem would have created jobs at a smaller cost to 
government than either public service employment, tax reduc- 
tions, or direct government expenditure. One of the main 
contributions of this analysis is to explicitly incorporate the\ 
feedback effects on net government revenue of the increase in 
income taxes and the decrease in transfers generated by the credit 
program. 

1.5 Outline OF THE Study 

Chapter 2 contains a discussion of selective and broad-based 
employment tax credit programs, including the New Jobs Tax 
Credit passed by Congress in 1977. A summary of the ^academic 
literature that pertains to employment tax credits is provided in 



chapter^. Chapter 4 develops several analytical structures for 
viewing tntc impact of employment credits on the individual firm. 
SpccificallyV the important distinction between hours and 
employees is developed and analyzed in the context of two 
microeconomic models of firm be^tJs^br. Chapter 4 also provides 
a more complete discussion of lhe\ parameters of the various 
employment credit programs in the context of the sp>ecific models 
of firi^t'oehavior. ■ ^ 

The integrated macroeconomic model is presented in chapter 5, 
as well as" -numerical calculations for the 1976 United States 
economy. 



NOTES , 

. ■ r 

1. The investment tax -credit is generally viewed as a /ong-term 
program for stimulating real capital expenditure. 
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2. REVIEW OF EMPLOYMENT TAX 
CREDIT PROGRAMS 

Wc will use the term "employment tax credit** to refer to 
subsidy and tax credit programs that seek to stimulate 
employment by reducing the effective real cost of some 
component of labor services. In general, tax credits can differ 
from subsidies* partly because tax rates vary between firms 
whereas a subsidy usually applies equally to all firms. Further, 
since tax credits can only be applied against a tax liability, firms 
that incur losses are often not eligible for credits. It is also possible 
that employers react differently to subsidies and to tax credits. On 
a practical level, the administration of a tax credit is usually * 
handled by the Internal Revenue Service, while subsidies are 
typically -administered by some other agency. The adoption of a 
subsidy program other than a tax credit program raises significant 
administrative problems of requiring firms to fill out additional 
information as well as the necessity of developing additional 
monitoring functions by the administrative agency. 

2.1 •'Selective'* Employment Incentivb Programs 

Prior to 1976, a modest number of "selective** employment tax 
credit programs were proposed. These programs were principally 
categorical in structure and typically involved the establishment of 
wage rate -or hiring cost supplements for older workers, the 
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handicapped. Aid to Families with DepAdent Children (AFDC) 
participants, vetertinsw; or the poor. Frequently, these selective 
credits were aimed at potential rather than actual members of the 
, work force. Because the categorical programs induced employers 
to substitute eligible workers for ineligible workers, it is probafble * 
that their impact on overall employment was slight. 

* 

A small legislative program resulted. For example, the contract 
portion of the Job Opportunities in the Business Sector (JOBS) 
program was designed in the late 1960s to^timulate the private 
sector cinployment of unskilled workers and low income members 
of the work force. The program was conceptually a Rjr^employee 
subsidy, for it reduced the initial hiring costs of the eligible 
participants. Also, the Work Incentive IN) tax credit passed in 
1971 was intended to encourage private sector employment of 
welfare recipients by providing a tax credit to employers of* eligible 
WIN participants. In 1975, the Tax Reduction Act extended the_ 
WIN tax credit to any AFDC recipient. WIN was designed to 
increase the productivity and private sector employability of 
welfare recipients by encouraging their training, work experience, 
and employment opportunities. 

Broad-based employment credit programs that seek to 
encourage employment of involuntarily unemployed members of 
the work force differ from the categoqcal programs. Presumably, 
in many cases where the selective programs are tried, there are 
structural impediments hindering the employment possibilities of , 
the targeted group. These structural problems are not as prevalent 
for members of the labor force whp^are involuntarily unemployed. 
In other words, the traditional distinction between "structural" 
and ** involuntary** unemployment is a useful notion when 
evaluating the potential impact of a broad-based employment tax 
credit proposal. It is not correct, or possible, to prejudge the 
effects on the economy of the NeW. Jobs Tax Credit based on the 
rather dismal performance of the WIN program. 
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The Netherluids. France, the United Kingdom, Japan, Sweden, 
the Fedend Republic of Germany, Ireland, Spain, Italy have 
introduced temporary marginal employment credit or wage 
subsidy programs, although many of these programs are 
essentially categorical and frequently include vadous job-training 
di men sions. These ^ progmms are primarily cash subsidies to 
eligible employers for marginal increases in employment; the 
Spanish program, however, offers the wage credit as an offset to 
income tax liability. 

The Netherlands adopted a nationwide employment promotion 
measure in 1974 that provides a short term (26 weeks) subsidy to 
employers who hire displaced workers. Similarly, the French 
Initiated a Job Creation Bonus program in 1975 which pays a flat 
suWdy the first six months for each new worker j hired and 
retained for one yeai*. The French program restricts eligibility to 
the long ter^ unemployed and new labor market entrants; thus, it 
is similar in effect to the JOBS program in the United Sutes. 
* Britain has adopted various regional employment subsidies that 
are targeted at manufacturing industries. In Italy, firms are 
provided a tax credit against payroll tax liability that is short term 
in nature and clearly seeks to offset temporary increases in real' 
wages that follow a dftline in business activity. Sweden recently 
reduced t^ payroll tax rate by 50 percent, presumably to stimulate 
short term employment. 

Great Britain, Japan, and Sweden have established programs 
that seek to encourage firms to retain their existing work forces in 
the face of declining demand. The Japanese program subsidizes 
firms who place their workers on temporary layoff; both 
employers and worker representatives must agree to the layoff. 
The British Employment Protection Bill of 1965 reimburses 
employer-paid payments to laid-off workers. In Sweden, firms are 
paid up to $5.25 per hour toward the wages of workers who would 



qpierwise be laid off. Most of these programs seek to reduce the 
rate of layoff rather than to increase the new hire rate. 

t 




2.3 B&oaz>-Basbd Employment Credit Prookams in the United 
. States 

In 1971, several senators* including Senators Javits and Brooke, 
proposed an economy-wide **tax credit for the creation of 
additional jobs.'* The bill called for a tax credit of $4 per man-day 
(a sc^ten-hour day per employee) for those firms whose total 
man-days increased over a base which was established at the 
previous year's level. They argued that all private employers 
should be -eligible and that no limitations sliould be set on the 
amount of credit that could be paid to^an individual taxpayer ."^A 
preliminary analysis completed at that time by the staff of the 
Joint Economic Committee indicated that a $1.8 billion credit 
program would produce 500,000 additional jobs by the end of the 
fourth quarter of program operation. This prograiti implied a very 
mod^t cost of $3,600 per job created. The proposal, however, 
-received little support from either the Congress or ' the 
Administration . 

Several legislative efforts were initiated during the Ninety- 
fourth Congress (1975-76) to subsidize the employment of the 
currently unemployed. In addition. Senator Dole proposed 
legislation that would lift the restriction that workers eligible for 
the credit must be unemployed. His program triggered a wage 
credit for the economy when the unemployment rate reached 6 
percent; then, for each half of a percent increase in the 
unemployment rate, the credit increased by 10 percent. Again, 
little sustained interest emerged. ^ 

Although there was only modest legislative attention devoted to 
economy- wide employment credits prior td 1976, there were no 
fewer than fifteen pieces of legislation on the subject submitte'd to 
the Ninety-fifth Congress (1976-77). » The topic was hotly debated 
in Congressional hearings and the popular press.' From this 
debate there developed a series of specific programs from both the 
Administration and ttjc Congress. 

The Carter Administration suggested a tax credit on all private 
sector employment. As proposed, that plan would reduce the 
personal or corporate tax liability of employers by 4 percent of the 
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employer's Social Security contribution-. The credit would be 
•* refundable* to the extent that it exceeded tax liability. 
(Reftodable means that when the credit exceeded the firm's tax 
liability, the program' would permit payments in excess of the tax 
liability to Be made directly by the United States Treasury to the 
firm.) This provision implied that even firms operating at a loss 
would remain eligible to receive the credit. Th^s, the program was 
intended to be a direct subsidy to private business. Under the 
Administration proposal, firms could choose either this employ- 
ment tax credit or an increase in' the investment tax credit rate to 
12 percent from the current 10 pfercent rate. 

Legislation from the House in 1977 was initiated by 
Congressman Ullman (H.R. 3477; see also U.S. Congress, 
Congressional Budget . Office, 1977). In contrast to the 
Adniinistration's proposal, UUman's version called for a tax credit 
based on net increases in employment over tlie previous year*s 
base. This form of credit has been called a marginal employment 
tax credit. In this version, the initial employment level was to be 
. based, not on the number of persons employed, but on that part of 
the total wage bill subject to unemployment insurance tax under 
the Federal Unemployment Tax Act (FUTA). Employers compute 
their FUTA wage, base by summing the annual salary of each 
employee earnings less than $4,200 plus the amount of $4,200 for 
each employee earning more than $4,200. UUman's plan proposed 
to use this FUTA wage bill as the initial base and to provide credit 
to firms whose annual FUTA wagebill exceeded 103 percent of the 
previous year's FUTA wage bill. The proposed credit was 40 
percent of the amount exceeding the 103 percent floor. The 103 
percent figure was used to account for normal growth in wages. 
The credit could not exceed $40,000 per firm and^was slated to' 
expire after 1978. 

2.4 The New Jobs Tax Credit 

The employment tax credit program that eventually became law 
as part of the Tax Reduction and Simplification Act of 1977 was a 
modified version of the marginal employment tax credit proposed 
by Ullman. This legislation stipulates a two-fold eligibility 
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requirement for firms. The act maintains the House proposal that 
the initial base of the program depends on the FUTA wage bill. In 
addition, the act introduces a separate base requirement which 
depends on the total wage bill. Under this system.eligibility for the 
credit*^requires both a lt>2 percent increase in the firm's FUTA 
wage bill and a 105 percent increase in the firm's total wage bill. 
The actual amount of the credit is equal to the smaller of j(a) 50 
percent of the excess of the current FUTA wage bill over 102 
percent of the FUTA Wage ,bill of the previous year of <b) 5Q 
percent of the excess of the current total wagabill over 105 percent 
of the total wage bill of the previous year. The program stipulates 
that excess credits can be carried back three years or forward seven 
years. , 

The program includes .several restriction's which limit the' 
amount of credit received by any one firm. In particular, the credit 
to a firm is limited to 25 percent of the current FUTA wage bill 
and cannot exceed $100,000^ except when hiring the handicapped. 
Finally, the legislation clearly defines the short-run nature of this 
fiscal instrument by extending the program only through the end 
of 1978. 

2.5 A Critical EvAxtJATiON of the New Jobs Tax Credft 

Several features of the New Jobs Tax Credit deserve comment, 
including the following: (1) the dual base requirement, (2) the 
selection of the previous year's wage bill as the bench mark for 
both bases, (3) the temporary nature of the credit, (4) the. $100,000 
ceiling on the credit, and (5) the stipulation that employers' 
deductions for wages must be reduce"d by the amount of the credit, 
and (6) the way the credit is proportionally related to the number - 
of employees. 

The two-base requirement is designed to overcome several 
incentive problems which arise from a single-base program. On 
the one hand, if the credit is received solely on increases in the 
. total wage bill, then the credit would apply to increases in nominal 
wages as well as to increases in employrhent — firms would receive 
credit for increases in labor costs not associated with increases in 
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employment. Tlib FUTA base partially offsets this problem. On 
the other hand. If ^le credit were based solely on increases in the 
FijxA wage bill, firms would find it worthwhile to substitute 
^ah-time f or hiU-time workers. A further advantage of using 
FUTA and total wage-bill bases is that the program is easily 
admini!litered. Nearly all private employers maintain records for 
FUTA returns (Form 940) and total wage costs. Thus, there is no 
need for the creation of additional information from employers to 
monitor the New Jobs Tax Credit program. 

A possible incentive problem associated with the New Jobs Tax 
Credit involves the establishment of the credit base. If a Hrm does 
not expect to qualify for the credit -in the first year, then it may 
choose to lay off workers to increase the potential credit in the 
second year. Thus, the structure of the program may lead firms to 
decrease or, at least, not to expand current employment so that the 
future employment credit will be higher. This is a potentially 
destabilizing feature of the program, but in practice this effect is 
probably slight. Still, there is no easy way to establisfti a base that 
docs not rei^uire the acquisition of additional information from 
|bus^,nnn. It docs appear, however, that some criterion that uses an 
avenaige of employment levels over previous years would overcome 
this difficulty- The question of the optimal base will be considered 
at some.length in chapter 4. - ^\ 

The temporary nature of the credit appears to be a desirable 
feature. The ^ployment credit should be viewed as a response by 
the fiscal authority to current changes in economic conditions, ^ts 
purpose is to assist in the elimination of disequilibrium in the labor 
i|iarket that is caused by unanticipated changes in aggregate 
demand and/or aggregate supply. Whether or not the credit can or 
should be eliminated in 1978 depends on conditions prevailing in 
1978, conditions which cann<^ be completely anticipated either by 
employers or the fiscal authority. Firms are not sure whether the 
credit will be extended beyond 1978; therefore, they will increase 
employment and build up: inventories in the current period. 
Furthermore, the temporary nature of the Neiy Jobs Tax Credit 
will not precipitate as much long term substitution of labor for 
Capital as would occur if the credit were permanent. 
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The ceiling of $100,000 annually per employer is an undesirable 
feature of the program. The purpose of the limit presumably is to 
keep the cost of the program down as well as to reduce the amount 
of windfall accruing to larg^» growing firms. While some have , 
argued that the permanent investment tax credit favors the large, 
capital intensive corporations at the expense of the small, labor 
intensive ones^ a ceiling on the short term employment tax credit is 
not an effective way to redress these inequities in the permanent 
tax ' structure. The obvious disadvantage of a ceiling is that it 
constrains the employment incentive of large firms. Since large 
ntms employ a significant percentage of the work'^force, a ceiling 
on the total credit of $100,000 severely limits the program's 
effectiveness. / 

Since a firm's .tax deduction for wages must be reduced by the 
amount, of the credit, the credit is progressive in t^e sense that 
employer^ in lower tax brackets receive a higher after-tax credit 
per employee. Bsised on current tax rates, corporations with - 
profits exceeding $50,000 receive a net after-tax credit equal to 26 
percent of the increase in their FXJTA.wage bill per eligible worker 
hired. For firms earning less than $50,000, the net credit i$ 
approximately 40 percent of the increase in the I^TA wage bill 
per eligible worker hired. 

The structure of the credit acts to reduce the per-employee cost 
of labor. We will show in chapter 4 that a per-employee credit 
implies that the cost of low-wage workers is reduced appreciably 
more than that of medium- and high- wage workers; For example, ^ 
under the New Jobs Tax Credit the pre-tax cost of adding an/ 
$8,000 employee is reduced by 26 percent per year, while that of eC 
$20,000 employee is reduced^by 10.5 percent. Moreover, the wages 
of part-time employees are greatly reduced « relative to full-time 
workers. This'^means that the New Jobs (Tax Credit should 
stimulate the employment of part-time and low-skill workers 
whose ranks include a high proportion of women, minorities, and 
teenagers. 
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NOTES 



1. Tlila legislation is summarized in a study on employment tax credit 
prosraims provided by the Congressional Budget Office (J 977). 

2. A , portion of the Congressional floor debate is contained in 
Hearings before the Select Committee on Small Business (1977). 

3. A detailed dcsfription of tlje program is provided ii^ "Tax 
Information on Jobs Tax Credit/* PubUcation 902. 1977 Edition. 
Department of the Treasury, Internal Revenue Service. 
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3, REVIEW OF THE LITERATURE 

PERTAINING TO ECONOMY- WBDE 



While much of the recent attention given to employment tax 
credit programs focuses oh the aggregate employment implica- 
tions of economy- wide wage-bill subsidies, there is considerable 
literature on categorical or selective wage credit programs.' The 
purpose of a categorical program is to direct wage subsidies to 9 
particular segment of the labor force. For example, selective 
credits have been suggested for depressed areas of developed 
economies, urban areas of developing economies; income support 
programs for the poor, job training of. the unskilled, incentives to 
hire older workers and the handicapped » and as alternatives to 
tariff protection. Since our focus is on economy- wide programs, 
the selective employment credit literature will not be explored 
here; we do, however, provide short abstracts of some of this 
literature In the references to this study. 

3.2 Broad-Based Eicployment CREorr Programs 

The conceptual Uteratiu-e on the aggregate effects of broadly 
based employment credits is less extensive and less "Well known. 
The first economist of distinctit>n to address the issue of a 
broad-b^sed wage subsidy, as a means for dealing with general 
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unemployment was Pigou. His analysis, developed in 1932 and 
1933, examined the potential cost to the government of several 
different methods of stimulating employment and output, 
including wage subsidies, public works programs, and various 
output subsidies. Pigou argued that unless th» demand for output 
were completely unresponsive to changes in the real cost of labor 
services, a wage rate subsidy to business would stimulate the 
demand* for labor and lead to an increase in real output. 
Presumably, he felt that product prices were sufficiently flexible to 
clear the commodity markets in response to the credit-induced 
increase in output. Pigou also argued that public works programs 
would generally be more expensive per job created than would 
wage subsidies, which could in fact yield negative costs to the 
government. 

Tfiil^ line of reasoning was later extended in a 1936 paper by 
Kaldor, who also argued that a wage subsidy would reduce labor 
cos^. increase business profit, and generally encourage firms to 
expand employment. Kaldor considered the relative advantages of 
a wage credit paid on all employment versus a credit on net 
increases in employment and attempted to provide some indirect 
empirical evidence regarding the net cost to the government for 
each of these alternative strategies. Like Pigou before him, he 
argued that a broad-based wage subsidy was the superior strategy 
for dealing With general unemployment. 

In a 1949 United Nations communique, Frisch examined the 
aggregate empirical implication of various price-and-wage tax 
subsidies that were intended to affect the level of employment. A 
notable feature of Frisch 's econometric model was that the labor 
market was not presumed to be in continual equilibrium; rather, 
he introduced demand and supply pressures for labor in such a 
way that these factors influenced the solution. A general wage 
credit was introduced into the model as a percentage of the total 
wage bill, where the credit could be positive or negative (a tax), 
and imposed at a flat, progressive, or regressive rate. Frisch clearly 
recognized the importance of various parameters, for he argued 
that a wage credit would be a **much easier . . . political measure 
to increase the national output when the elasticity of production 

22 ' ' 

. 33 



mnd the elasticity of spending are both high than when they are 
both low** (p. 17). Frisch's comments on the short-run 
stabilization features of the wage-bill credit are worth repeating. 
He argued that a wage-^bill subsidy offered interesting counter- 
cyclical features because it could be jjsed at very short notice. 
Further, if the credit were maintained under normal conditions, a 
reduction in the rate "ought to be highly inducive [sic] to 
entrepreneurial expansion, thus making it possible to counteract a 
slump*' (p. 45). 

A more recent example of an attempt to estimate empirically the 
effects of an employment tax credit was that provided by Roberts 
and Thunen in 1971 supporting the Javits*Brooke employment 
credit bill. As did Frisch, they employed an aggregate econometric 
model to simulate the effects of the/6redit program on the United 
States economy. Their results indicated that^the credit would 
significantly stimulate employment and production, increase, labor 
income and business profits, and reduce the federal deficit. 

A theoretical framework and numerical estimates for an 
economy-wide wage-bill credit were developed by Fethke and 
Williamson in 1976. The aggregate model they used contained ^ 
behavioral and technical equations that represented commodity, 
money, and labor markets. The analysis traced the effects of 
changes in the wage -credit rate and the program base on 
emplo)rment, output, the wage and price levels, and net 
government revenue. One significant advantage of this aggregate . 
framework was that it aUowed explicit incorporation of the 
feedback effects on government revenue of the increase in taxes 
and decrease in transfers generated by the credit program. The 
analysis also included consideration of several strategies for 
financing the wage-bill credit. The principal results of the analysis 
were the following: (1) employment and output expanded in 
response to an increase in the wage credit rate, and the expansion 
in employment could occur without necessarily requiring or 
precipitating an increase in the price level; (2) the base level 
associated with the credit could be varied to influence aggregate 
demand and the price Ifcvel; and (3) for the United States data, 
numerical calculations showed that a variable base-wage credit 
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plan would have significant effects on employment, output, and 
prices at a relatively small net cost to government. 

a separate theoretical study, Fethkc and Policano (1977) 
confipared the output stabilization and inflationary consequence 
<of an employment 4ax credit with those of traditional monetary 
policy.. One result was that both monetary and employment tax 
credK policies could be used to minimize fluctuations in output. 
Fi:W^aC4^st;ipcM-S tp the ecpnomy developed on the demand side, the 
^monetary policy rule implied smaller fluctuations in the inflation 
Jrate than did the corresponding emplcfyment credit strategy. On 
* the other hand, when the economy was subjected to supply-side 
shocks (such -as the energy crisis), the empf^j^ent tax credit 
implied sihaller fluctuations in the rate of inflation than did the 
correspondmg monetary policy. The analysis suggested that the 
appropriate policy strategy may involve a mixture of employment 
credit! and monetary measures. 

The literature which has been discussed focuses on the 
magroeconomic effects of broad-based employment credit 
programs. Recently.^ several attempts have been made to use 
aggregated microcconomic models as structures for developing the 
empirical impact of employment credit programs. For example, 
Kesselman, Williamson, and Berndt (1977) analyzed the relative 
effectiveness of an investment tax credit versus an employment tax 
credit. In particular, for the period from 1962 to 1971, they 
simulated the impact on United States manufacturing output of 
replacing the investment tax credit with an employment^ax credit 
of an equivalent cost to the government. Their main conclusions 
were that total employment would have been from .5 to more than 
1 percent higher in many of the years and that use of capital 
services would have been from 1 to 6 percent lower during the 
period. They also argued that an employment tax credit would 
have induced firms to substitute blue-collar workers for capital 
and for white-cottar workers. Subsequent empirical work by 
Berndt (forthcdfhing), using the same data, demonstrated that the 
removal of energy price ccilings'and investment incentives and the 
adoption of a 4 percent employment tax credit would have 
decreased energy use in manufacturing by 5 i>ercent'and increased 
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mploymeAt by over 2 percent. One problem with both of these 
itudiM it that they examine the effect of a permanent employment " 
tax molt without considering the general equilibrium response of 
- the system. Specifically, by assuming that the elasticity of Supply 
of labor services is infinite, they ignore the question of shifting of 
the credit through increases in wages. The present analysis 
examines the general equilibrium effects of the wage credit in a 
complete macroeconomic framework. 

.Hamermesh (1977) conducted simulations of the probable 
effects on the United States economy in 197S iBd an employment 
tax credit been implemented in mid- 1974. One of the main resulfH 
of his analysis was that the implementation of a subsidy limited to 
net job creation above a base level equal to 100 percent of 1974 
employment would have produced relatively few jobs in 1975. 
Because\Mie economy was in the midst of a severe recession, few 
firms would tu^ve quafified for a credit on net job creation above 
the 1974 level of employment. As a result, Hamermesh advocated 
implementing a subsidy at employment of 85 or 90 percent of the 
base-year employment. In these cases, his simulations indicated 
that an employment tax credit could create a substantial number 
of jobs even if aggregate employment were decreasing. 
Hamermesh also examined the demographic composition of the 
employment induced by a percentage marginal employment tax 
credit program. His results suggested that in a recession the 
program would be biased slightly toward the hiring of prime-age 
^ workers and slightly against hiring younger, particularly black,- * 
workers. 

Hamermesh' s results can be compared to those obtained by 
Johnson and Tomola (1977) with regard to the composition of 
public service employment under the Public Employment 
Program (PEP) and the Comprehensive ^ Employment and 
Training Act (CETA) of 1973. Johnson and Tomola found a 
significantly larger percentage of youths aged 16-24 and nonwhites 
^employed for PEP and CETA than Hamermesh found for the 
employment tax credit. These results suggest that the PEP and 
CETA programs which offer a dollar amount subsidy per worker 
'^rather than a percentage subsidy of the total wage bill would be 




preferabto If the goal U to employ the younger, nonwhite worker. 
SpeciflcaUy» m dollar amount subsidy would provide a greater 
percentage subsidy for hiring low-wage workers. 

xThis analysis has been fairty uaefut in assessing the effects of 
employment tax credit programs. However. r>one of the literature 
discussed, thus far presents a comprehensive analysis of the 
microeconomic response of individual firms combined with an 
examination of the complete macroeconomic response of the 
aggregate system. The following chapters provide this synthesis. 



NOTES 



1 . Reviews of selective credit programs arc contained in Kesselman, 
Williamson, and Berndt (1977). Fethke and Williamson (1976), 
Hamermcsh (1977), and the Congressional Budget Office (1977). 
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4. THE EFFECTS OF EMPLOYMENT TAX 
CREDITS ON INDIVIDUAL FIRMS 



Since the employment credit affects various components of 
labor ooett the principal concept required to evaluate a speciflc 
program U the form and character of the firm's demand for labor. 
Our interest, therefore, focuses on the determinants and 
qualitative properties of this function. The first two sections of the 
chapter review the results provided by basic economic theory of 
the demand for labor. This review leads to the development of two 
mlcroeoonomic models of the behavior of the firm. The first 
model describes the firm .as selecting the number of hours and the 
number of employees so as to maximize profit. The second 
formulation describes a 'situation where product demand is 
specified and the firm acts to minimize the costs associated with a 
given level of labor services. Both models incorporate demand for 
labor functions that distinguish between hours pei^ employee per 
period and the number of employees. The models differ in the 
assumptions made regarding the firm's and industry's responses to 
changes in product demand. The first case, which we describe as 
"competitive," prestwies that prices and wages are flexible and 
that commodity and labor markets adjust quickly and smoothly to 
market disturbances. The second case, which is termed 
"Keynesian," asserts that prices and wages display certain 
rigidities in responding to changes in market conditions. These 
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two ttructurei luggest aUernative apecincations and quallutive 
properties (or the fiTm's demand functions for hours and 
employees. 

The final section. of the chapter consists of an *cva»uation of 
specific employment tax credit programs from the perspective of 
the different models. In general* the impact of a particular 
employment credit will depend on whether the tax credit is offered 
per employee or per man-hour, the base of the program, and the 
model chosen to explain the behavior of the employer. 

4.1 The TuADmoNAi. Model op the Demand for Labor 
Servicer 

Traditional theory describes the firm as seeking to maximize 
profit, with the price of output, labor cost, and the interest rate all 
assumed to be determined by the interaction of competitive 
market forces. In this framework, the demand for labor services is 
determined by employers, who compare the cost of labor services 
v^ith the revenue created by the sate of output produced by these 
services. The familiar rule for determining the level of 
employment is to expand the use of labor until the incremental 
cost of labor equals the incremental revenue generated. Given this 
basic proposition, an employment tax credit that reduces the cost 
of labor will induce employers to increase the quantity demanded 
of labor in an attempt to reestablish the profit-maximizing 
condition: The analysis can be illustrated with the aid of figure 
4.1. The initial average (aqd marginal) cost per unit of labor is 
.(W/P)i, and the firm's demand curve for labor is represented by 
L^. In this representation. W is the nominal wage, and P is the 
price level. An increase in W or a decrease in P will increase the 
marginal cost of labor. A decline in the cost of labor from (W/P), 
to (W/P)i implies that the quantity demanded of labor services 
must increase from L, to L, to reestablish the profit-maximizing 
level. 

The technical nature of the production process is an important 
determinant of the responsiveness of the demand for labor ^o a 
credit-induced- change in the price of labor. The traditional 
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framework presumes that inputs can be used by the firm in 

' .'^ variable proportions. A reduction in the'price of labor will provide 
• an incentive for the employer to increase the use of labor relative „ 

y to other inputs, and the variable proportion production process 
will accommodate the change. On the other hand, . if input 
proportions are technically fixed by the short-nm production 
function, the demand for labor will depend only on the level of 
output and wiU be independent of input prices. The so-called 
"putty-clay" synthesis, for example, asserts that ex ante 

- \ production processes have substitutable factors, while of post 

IKoduGtion prxweSsesl^maintain- fixed proportion of ialior^^^^^ 

to utilized capital. Under a fixed proportions production process, 
a credit-induced change in cost — even of considerabfe magni- 
tude — will have no direct effect on labor demand. The credit will 
simply reduce the cost associated with a given level of output and, 
Ihereby. provide a windfall cash flow to the employer. With fixed 
proportions, the demand for labor >5fill increase when there is an 

^ increase in the utilization of capitafl, and capital utilization 
depends on the demand for output. It develops, therefore, that the 
character of the production process is important in assessing the 
responsiveness of the demand for labor to credit-induced changes 
in the wage rate. 

The elasticity of demand for labor. An important measure of 
the potential effectiveness of an employment tax credit program is 
the elasticity of demand for' labor (elasticity measures the 
percentage change in the quantity demanded relative to the 
percentage change in price). In general, the more responsive is the 
quantity demanded of labor to changes in cost, the smaller is the 
size of the credit required to stimulate a given increase in the use of 
labor. However, if the short term demand for labor is completely 
unresponsive to changes in cost, then the, credit will havfe no direct 
effect. The question of the responsiveness of the demand for labor 
to changes in the wage rate has been the subject of nimierous 
empirical studies. Thie large body of empirical work on production 
functions and indirect cost fiinctioris focuses on long-run 
relationships between inputs and output, and, at least fdt 
manufacturing industries, the evidence tends to support the idea 
that factors are to a degree substitutable. 
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There is considerably less known about the properties ofr 
short-run production- functions. While the studies in this area use 
quite different statisticfU procedures and datk> sources, ther6 is 
some agreement concerning the magnitiide of the short term 
elasticity of demand for labor. In general, the empirical work 
reveals that estimates of th&. elasticity of demand for labor are of 
the correct sign (negative) - hut that -they are often smdll and 
occasionally statistically insignindant. In a rather complete survey 
of the econometric studies of labor demand elasticities, 
Hamermesh (1976) provides a summary Of the range estimated for 
---rv<^|g~~four-quaFt er ntot a l -^ e las ti ci ty .~of-— demand^.vfor.-^.labor..^in- 
manufacturing (typically measured in man-hours). The low value 
reported in the literature is -;09, the median value is -.32, and the 
high value is -.62. In the case of the low value, for example, a 1 
percent decrease in the wage will lead to a .09 percent increase in 
the quantity demanded of labor. In other words, to achieve a 1 
percent increase in man-hours, the hourly wage must fall by 1 1 . 1 1 
fSh^ent. However, if the four-quarter total elasticity of demand is 
-.ceS the high value -.reported in the literature, a 1.61 percent 
decrease in the incremental wage will yield a 1 percent increase in 
man-hours demanded.. 

Knowledge of the properties of the elasticity of demand .for 
man-hours is useful in considering the effects of alternative forms 
of the employment tax credit. For exai9p)% several programs have 
advocated a tax credit against the income tax liability of firms 
' whose current wag^ bill (average wage rate times the quantity of 
labor services) exceeds some previous year's level. If the average 
wage rise^by 7 percent, for example, and the elasticity of demand 
for labor^ -.32 (a representative ^estimate from the literature), 
then the wage bill will increase by 4,76 percent, while the quantity 
of labor services demandeid will /<:?// by 2.24 percent. In this case^ 
firms that are actually reducing their use of labor services will 
receive a credit against -income taxes". Presumably, the purpose of 
the Credit is liot to reward firms for experiencing inflationary 
increases in labor co^ts that are independent of (pr -not Erectly 
^related to), increases in employment. One reason for setting the 
base of the program at a level greater than 100 percent of the 



previous period's wage bill is to avoid this subsidization of 
inflattonary wage increasies. 

Input substitution. .The traditional model of input demand 
recognizes that labor is ofteiv a substitute for the services of other 
productive inputs, pa^^ticularty capital. Thus, a reduction in the 
price of labor will lead to substitution of labor for capital in the 
production process^- We recognize the important long-run 
consequences of permanent changes in input price ratios. The 
employment tax credit, which is known by firms to represent a 
short term policy response to disequilibrium in the labor markets, 
MdU hotTnxtl^ 

a permanent credit. We basically assume, therefore, that capital 
resources are fixed in the short run, arid that we can direct our 
attention to the employment credit's immediate impact on the 
demand for labor services. Indeed, all available evidence indicates 
that employers can adjns^thein use of labor serWces more quickly 
to changes in costs arid expbs^edjiutput levels than they can adjust 
their use of capital. These results suggest that employment tax 
credits may be superior to investment incentives for short^rm 
stabilization. 

- ■ ' 

There is one form of ^substitution that will be considered, 
namely, the substitution possibilities between the number of 
employees and the number of hours worked per perjod. In the next 
section we will discuss these two components of labor services. 

4.2 Models with EMPLojfEEs and Hours 

One relevant challenge to the simple^classical m^del presented in 
figvure 4.1. concerns th^ 'definition of labor services. So far^^ labor 
services have been treated as a homogeneous, identifiable flow 
that is readily observable and measurable. In reality, Is^bor s<5rvices 
are rather complicated, he/erogeneous cOmbinations^of em- 
ployees, skiU levels, and utilization rates. In describing the, 
consequences of an employment credit program that directly 
affects the relative costs of labor services, it is useful to construct., 
an analytical framework that considers at least some of these 
dimensions. Thus, a more sophisticated approach to; the 
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developinent of the demand for labor services is one that 
"^recognizes |he di&tinctidii between the number of employees., and 
the average number of hours worked per employee. In the simplest 
case, man-hours are the' number of employees times the average 
hours per employee; this measure of labor services is often used in 
conceptual and empirical studies. 

One problem with using man-hours, hpwever, is that the 
concept implies perfect substitution between hours and employees 
in the production df labor services, which is not very plausible. 
Start-up costs, woHcer fatigue, and other job-related factors affect 
-the d e g r ee to^ wh^h-hoiurs ^an-fae substituted'/OF employees.- To> 
capture these factors, we assume that labor services are, in effect, 
produced by comh^^ng employees with hours. In thfs framework, 
output depends on labor services which, in tum> constitute a 
nonproportional function of the number of employees and the 
number of hours.* Consequently, there are numerous combina- 
tions of employees and hoiirs that are capable of producing a 
specified level of labor ^rvices and, thereby, output. Hours and 
employees, however, are not perfect substitutes. | 

These ideas can be highlighted using some simple functional 
representationsvfor man-hours and labor services.! Man-hours (M) 
are defined as the product of hours (h) and employees (N). that is, 
M = hN. liabor services, on the othenhand, are a nonproportional 
function p^^ hours and employees, jspecificially, L — F(h,N). In 
general, M is'^not equal to.L for . given values of hours and 
employees.' Essentially, the firm "produces" labor "services by 
combining hours per employee with the number of employees. It is 
^ these labor services that enter al^i's output production process. 

Various cost itcms,V such as h^ng and training costs, pension 
and health plans, unemployment insurance, and Severance pay, 
are mainly employee-specific costs for most firms. Many of these 
items are uniquely associated with the level, or the rate of change 
in the level, of employment and have little relationship to costs 
that are incurred in the direct production of output. Thus, while 
' demand and output might decline during a downturn in business 
activity, employee-specific costs will typically change more slowly. 
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Similarly, there are costs associated with the rate of man-hours 
wprked per> period. These costs depend directly on the level of 
production. The result of this simple extension is the recognition' 
that employers possess both a demand function for employees and 
I a demand function for hours. These demand functions depend on 
$im4lar as well as different cost items. 

The questions that occur under this more complete deHnition of 
labor services involve' the effects of employment tax credit 
programs»on firms' deihaftd for empioyees versus their demand 
for.hours. Will, for example, the si>ecific form of the employment 
tax credit in^^ with part-\inrie workers? 

Will firms be encouraged to turn over their Ikbor force just to 
realize a tax credit oh additional (new) employees? Will the credit 
lead to a reduction in the length of the work week? These are some 
of the major questions that have' been addressed to employment 
tax programs. The answers depend on the nature of the demand 
functions for employees and hours as well as on the form taken by 
the employment credit program. 

In an attempt to address some of thesfe questions, we will 
develop and analyze two -simple models of firm behavior that 
consider both the, demand for employees and the demand for 
hours. The models contain two categories of labor-related costs. 
The first is the standard wage-bill item which is represented by the 
average hourly wage times the number of man-hours. The wage 
bill is ''closely identified with the direct costs of producing the 
'firm's output. The second cost category consists of employee- 
specific costs and represents those cost items that a firm must 
incur each time it hires or retires an employee. As noted, this 
category includes the costs of private pension and health plans, 
unemployment compensation, hiring, training, and severance pay. 
The employee-specific cost function also includes consideration of 
normal turnover. ' 

A competitive model of a profit-maximizing firm. Assume that 
a firm maximizes the present value of cash flow, where cash flow 
is total receipts from sales of the firm's prc^duct minus the wage 
bill and the various costs associated with the number of 



employees. Under competitive conditions, the outptit jprice, the 
wa^ rate, the imputecl cost per employee, and the interest rate are 
assumed to be determined by the in|eraction of market forces that 
are external to the firm,' 

Insight into^lhe natm'e of the employer's decisions can be gained 
by dcaminiAg the two rules for determining the profit-maxiniizing 
levels of employment and hours. They are the following: 

(i) incremental cost per hour = value of the additional output, 
associated with an additional hour, and 

(ii) incremental cost per employee-^- value of^the-additional — 
output associated with an additional employee. 

The cQst of an additional hour is simi5Iy the hourly wage times the 
number of employees. The cost of an additional employee has 
. three components: (1) the hoin'ly wage times the number of hours; 
(2) the employee-speciHc cost associated with the level of 
employment; and (3) the cost of chan^ng the level of 
employment. These rules for establishing -optimal levels of hours 
and employment represent the extension of the basic proportion 
of the simple, traditional model of the demand for Iabor,p|:esented 
in the previous section. 

In the context of this model, what are the ef f^s of decreases in 
the various costs on average hours per employee, employees, and 
output? The answers to these questions indicate the likely 
responses of these variables to an employment tax credit program. 
Analysis of the model yields the qualitative results presented in . 
table 4.1. Each element in the table indicates the effect that a 
decrease in the cost per employee or wage^ per mah^hoiur Xthcji^^ 
columns) has on the number of employees, hours per period, and 
output (the rows). 

•A study of tlys table reveals a number Of interesting points. A 
decrease in the cost per employee will increase the firm's use of 
employees. Thus, an employment tax credit that provides a direct 
reduction in employee-specific costs will , induce employers to 
increase the number of employees. This result is an unambiguous 
and intuitive implication of the analysis. The impact on hours of a 
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TiM Effects off • Dccreaie la Labor Cost Components on the 
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reduction in the cost per employee is less certain. A reduction in 
employee cost will provide an incentive for. the employer to 
substitute employees for hours. The resulting increase in the 
number of employees, however, may affect the productivity of 
hours. If this cross effect is strong enough, it may offset or nullify, 
the substitution eff/bct. Furthermore,- if industry output expands, 
there may be an added short term inducement for both hours and 
employees. In any event, the response of hours to a decrease in 
employee-speci£i?6 i5W§t^ predicted to be direct, that is, a decrease 
inithe cost per employee will decrease the average number of hours 
. per employee. 

Next, a decrease in the wage rate per man-hour will generally 
lead to an increase in both the number of employees and the 
number of hours. Consequentiy, an employment tax credit that 
lowei^ the wag^ate will initiate increases in both components ofj 
labor services. The quantitative impact on hours versus employe^ 
depends on the properties of the production process. A lower wage 
may lead to a substantial increase in hoiu-s with^littie employment 
^ee versa. Finally, output will increase with either a 
cost per employee or a decrease in the wage rate. 
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Ih summary, effect on hours versus employees in response to a 
decrease in a specific cost depends on the substitution possibilities 
between the two inputs, that is, on the own and cross elasticities of 
demand for hours and employees. Since employment credits affect 
the cost of labor services, the response of yours and employees will 
depend on the form taken by the employment tax credit program. 

For a competitive industry, a reduction of the effective cost of 
labor services reduces cost for all firms and, thereby, initiates an 
increase in industry output. The direct impact of the credit is to 
increase total industry supply '^and to reduce the market-clearing 
price level This familiar process develops from the assumptions 
that competitive industries are characterized by flexible wages and 
prices and rapid accommodation to market changes. Even if an 
industry possesses elements of market imperfections, a decline in 
the marginal cost of output will usually initiate an increase in 
output; however, it is more difficult to predict the magnitude of 
the increase. Thus, if the United States economy can reasonably be 
characterized as = "competitive," an employment tax credit 
program that lowers the effective cost of labor will also increase 
total employment of labor and output of goods and services, and 
xlecrease the level of prices. 

Alternatives to the competitive structure. The* conipetitive 
model assumes flexible wages and prices and markets that adjust 
smoothly and quickly to technical or behavioral changes. This 
view is not universally accepted. In a **Keynesian" framework, a 
central proposition is that wage and price rigidities prevent 
commodity and labor markets from adjusting quickly to achieve 
equilibrium.' In fact, transactions for labor and commodities take 
place when their markets are out of equilibrium. Because prices 
are assumed to be rigid, firms that face declining demand for their 
output are constrained in that they cannot sell more than the 
amount demanddd at the prevailing price. In the 'absence of 
inventory accumulation, these firms tend to produce only the 
amounts that can be sold at given prices. Consequently, in a 
"Keynesian** framework, the essential determinant of employ- 
ment (unemployment) is the level of real aggregate demand. A 
reduction in the real cost of labor during a business recession will, 
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under this structure, have no direct effect on the quantity 
demanded of labor services or the levil of real output. 

It is apparently the •*Keynea^an*^ that leads some 

critics of employment tax crediTtffograms to argue that such 
credits will simply provide windfall gains to business firms and 
provide no direct stimulus to real output and employment. Even in 
this situation, howevef , firms vdll seek to produce the constrained 
out))ut rate at mifiimum cbst. Thus, employment tax credits will at 
least affect the decisions of firm^ regarding the hours per 
employee versus the stock of employees. 

The presence (or absence) of output in the demand functions for 
hours and employees depends on the underlying structural 
assumptions regarding the flexibility of real wa:ges. For the 
Keynesian structure, the presuded rigidity of real wages in the 
face of dei:lining demand leads to the conclusion that output is 
demand determined. Thus, the firm will view the short term rate 
of output as exogOTOU§-With rigidity in the price and wage levels, 
the firm can best be^bscribed ^s choosing the combination of 
hours per employee>i^ number of employees that minimizes the 
cost of producing the deitiand-determined level of output. To 
capture these circumstances, we develop a model which describes 
employers as minimizing the cost associated with a given level of 
labor services.' As before, total costs consist of employee-specific 
costs plus costs associated With the number of man-hours. Output 
is a function of labor services, which depen<is "on hours and 
employees. Since a given level of labor services (and output) can be 
produced by various combinations of hours and employees, 
initiation of an employment tax credit will encourage substitution 
between hours and employees; it will not directly stimulate output 
under the Keynesian regime as it did in the profit-maximization 
model. The nature of the substitution between hours and 
employees will depend on the structure of the employment credit. 
The eventual effect on prices and output depends on the mice 
determination process and' the clearing mechanisms in commcH^ity 
and labor markets. 
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The properties of the model dt^eloped to describe this situation 
are sunimarized itf table 4.2. Each entry indicates the qualitative 
response of the nimiber of employteT^or hours (horizontal 
variables) to a decrease in the cost per employee, , the wage per 
man-hour, or output (the vertical entries). As expected, a decrease 
* in the cost per employee will increase the number of employees 
and decrease the average hours per employee. This result holds for 
all |>lausible production. processes. The obvious explanation for 
these qualitative responses is the fact that output is exogenous. 
When the firm faces a short term output constraint, a decrease in 
the cost per employee will encourage Arms to increase employees 
and deorease the- average number of hourS"per employee. ' — 

Next, a reduction in the wage will increase average hours per 
etnployee and reduce employment. Thus, in the context of a 
cost-minimization framework^ an employment tax credit that 
reduces the hourly wage will provide the firm wkh an inducement 
to substitute hours for employees in the proc^uction of labor 
services. The program, in this case, may not leaa>to the "desired 
result of increasing total labor services. 

When output increases, the analysis indicates that hours and 
employees will both typically increase. As previously discussed 
with respect to the employee-hour trade-offs under the traditional 
profit-maximization model, it is possible to identify production 
processes for which these results will not hold. For the production 
processes that we consider,, however, the results presented in table 
4.2 follow. 

In sununary, the qualitative results of the cost-minimization 
model are different from those of the profit-piaximization models 
presented in the previous section. The difference largely stems 
from the assumption that output is constrained. Because there is 
no output effect, the cost-minimization framework implies that 
the only im^Hct of a specific employment tax credit is on the 
employee-houAtrade-off. 

~ An interesting variant of this cost-minimization model is one 
that presumes the average number of hours worked per employee 
to be fixed, either technically or by convention. In this case, the 
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employer can only adjust the number of employees in response to 
a change in output. The change in employment, however, may sttU 
lag behind the change in output. In particular; firms may ''hoard" . 
employees during periods of declining business activity ^ that is, 
carry employees oiv their payrolls who are making no current 
contribution to output. Presimiably, firms will do so because it is 
too ex|>ensive to discharge employed during temporary downturns 
only to incur the employee-specific costs when business conditions 
improve. These costs are mitigated someWhat if the probability 
that a laid-off employee will return to the same employer is high; 
however, avaiUble evidence seems to indicate that a siflufio^^ 
percentage ofmd-off workers actively search the labor ^^^'VIHHI 
new employment possibilities (see Bradshaw and Scholl, 1^/BJW- 

An employment tax credit that reduces the wage cost of existing 
employees will prcriong the maximum time that an employer will 
hold nonproductive labor. For e^cample, jf die employee-specific 
hiring and layoff -costs are $?,000 per employee and the annual 
wage rate is $12,000, then it pays the employer to maintain an 
employee on the payroll for up to two months, even if that 
employee's net contribution to output is zero for that period. If 
the employment credit reduces the effective wage cost to $8,000, 
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for cpuUnple, then the opthnal maintenance period will increase to 
three months. The employment credit programs inXvreat Britain, 
Sweden* and Japan, which subsidize employers to temporarily lay 
off workers with pay rather than to discharge them, seem to be of 
this nature. ^ 

The next section examines the structural consequences of 
various forms of employment tax credits from the perspective of 
the niodels of the demand for labor. As indicated, the response of 
the firm to an employment incentive- depends on the structure olf 
the industry, the nature of the production^ process for labor 
services, and the form taken by the credit. 



4.3 Alternative Structures for an Employmenj Tax CREDrr 
Prooram 

The short term employment credit program is intended to 
stimulate the employment of workers who would not be hired if 
the credit were not available. It is also suggested as a measure for 
preventing employers from laying off or firing employees as 
business conditions decline. The program is not usually of fered^as 
a device for subsidizing employed workersi (the initial program 
offered by the Carter Administration, however, did seek tp reduce 
the . average wage by providing a credit against payroll tax 
liability). Furthermore, the credit is usually conceived of as a 
program that does not reward firms fpr normal employment 
growth, nor does the program seek to provide credit for workers 
hired^away from other employers. 

As discussed in chapter 2, employment tax credits and wage 
subsidy plans have been suggested and implemented in a variety of 
fonnst- In general, these dilffarent plans can be described by 
examining three structural feaitu^' pf es^ program: XI) the 
particular dimension of labor services that is targeted by the 
credit; (2) the biise for determining eligibility; and (3) the 
magnitude of thf credit rate. It is useful to analyze the most 
prominent forms of employment credit programs in the light of 
these characteristics. 
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Tke tarfHsd itlTMtnn of labor lenrlccs. Many employment 
credit programs specify a tax credit Jbr each worker employed 
beyond some prescribed base level of employment. Generally, a 
per-worker credit lowers the employee-specific costs and,^ thereby, 
provides ^n incentive for employers to substitute employees for 
hours. This form of substitution, while present in both models of 
the Hrm previously discussed, is most significant in the 
Gost-minimi^tion framework where output is giyen. A per- worker 
credit can have other consequences as well. For example, unless' 
the base of the program placte restrictions on the rate of turnover, 
a pcr-empioyee credit will induce the firm to lay off existing 
jHfixiBmLaiidJtoej^ 

credit. Furthermore, the credit as a percentage of the annuaJ^Mrage 
rate per worker is higher for lower paid workers when the credit is 
offered as a fixed dollar amount per worker. Consequently, the 
per-worker credit introduces an incentive to make substitutions 
between skill classes. Since some individuals advocaite special 
trea^ent for unskilled labor, a per-worker ^credit is often 
sugigested as a mechanism for stimulating the employment of 
younsT peoplr^ women, and minority workers, who comprise a 
major portion of the part-time, high-turnover, and unskiU^ wprk 
force. In this respect, the proposals to reduce the Social Security 
contributions of employers for younger members of the wo4t 
force are equivalent to a per-worker credit. Specifically, 
elimination of - the employer's 'contribution to Social Security 
represents a ^larger percentage reduction in the wage cost of 
unskilled relative to skilled labor. The end effect on the various 
/skill classics of a per-worker credit .will depend on the own and 
cross elasticities of demand between the classes. 

There is some recent evidence pertaining to the likely effects of a 
per-worker credit on different skill classes of labor and on capital. 
Kesselman, Williamson, and Berndt (1977) estimate the own-price 
elasticities and the partial elasticities of substituti6n for white- and 
blue-collar workers and for capital. They find that capital and 
white-collar workers are complements, while blue-collar workers 
and capital are substitutes. The two categories of labor are mildly 
substitutable. The 1971 estimates for the own-price elasticities of 
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demand mre -.338 for blue-collar employees, 192 for white-collar, 
and -.533 for capital. The partial elasticity of substitution between 
blue- and white-collar employees is .485; between ' blue-collar 
employees and capital, it is 1.277; and between white-collar 
employees and capital, it is -.477. These results imply fl^at an 
employment incentive that lowers the price of blue-coQar labor 
relative to white-collar labor and capital will increase the demand 
for bioe-coUar employees. 

The New Jobs Tax Credit, which is based on increases in the 
FUTA wage base, has some elen^ents in common with a 
per-employee credit. Speeifically, a pfm will receive more x:redit 
" for s everal l i pw wag e^e mpl o y ees, wh o add4iiore4o tbe^^TA base.^ 
than for one highly paid employee. Also, several part-time 
employees will receive greater credit than one full-time eq^ployee. 
As previously mentioned, these incentives are .only pSrtlall'y 
eliminated by using an administrative nilc that bases the credit on 
the minimum of the FUTA and the total wage base. 

One alternative to the per-worker credit is a credit per man-hour 
(or a credit per man-day). In the context of the previous models of 
firm behavior, a credit applied to the number of man-hours will 
- provide employers with an incentive to increase the ^ hours 
component of labor services relative ,td the employee comt>onent. 
This tendency will be heightened if there /are significant costs 
associated with changing the level of employment and/ or the 
'credit is thought to be temporary. If output is constrained, a crwiit 
per man-hour may actually lead to a reduction in the number of 
.employees as the firm changes the hour/employee compo^on of 
labor services to minimize cost. In this respect, a man- hour credit 
has an impact opposite from that of a pcr-cmployee credit; that is. 
there is no incentive to substitute' part-time for full-time workers. 
Like the per-emplo^fee credit, however, the man-hour credit favors 
the use of unskilled relative to skilled man-hours. For example, it 
may require two man-hours of unskilled labor to produce the same 
output as one man-hour of skilled labor; however, the credit will 
be greater if the firm uses the two man-hours of unskilled labor. 
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All administrative disadvantage of basing the credit on 
man-rhours is the fact that this information is not presently 
available from standard tax reports Hied periodically with the 
federal ^government. Establishing a man-hour criterion in 
industries whioh have a high percentage of salaried, white-collar 
employees would be extremelj^^costly and difficult to monitor. 

A number of programs apply the credits to the firm's reported 
payroll! Conceptually, * 'payroll** includes both employee-specific 
costs that are not directly related to production and wage-b^ll costs 
- (the wage rate times man-hours) that depiend directly on the level 
of production. If this is the case, a payroll credit represents a 
direct credit against the cost of labor services, where labor services 
are defined as a nonproportional function, of hours and 
employees. If payroll is defined more narrowly as wage costs 
exclusive of employee-specific costs, then the payroll credit will be 
equivalent to the credit per man-hour as previously discussed; that 
is, it will provide employers an incentive to increase the hou#s 
component of labor services "relative to the employment 
component. 

In the context of the microeconomic models of the demand for 
labor, the effect of a reduction in the cost of labor services j^ll 
depend on the structure of the economy. Under the competiti^s;^ 
structure, a reduction in the cost of labor leads to an increase in 
the quantity demanded of labor and a resulting increase in output. 
Under a Keynesian structure, where firms face a short-run demand 
constiiiint, a payroll credit (narrowly defined) will have no direct 
effect on the use of labor services. The latter proposition is 
modified considerably if prices are flexible while nominal wage 
* rates are rigid. Then, an increase in the employment tax credit rate 
will reduce the real cost of labor and stimulate the quantity 
demanded of labor. These topics will be developed at length in the 
next chapter, which is concerned with the operation of the 
aggregate system. 

In practice, **payroir* is usually defined to exclude; employee- 
specific costs and, tl>us, a payroll credit approximates a credit 
against the wage bill (avei-age wage rate times man-hours per 



period). A wage-bill credit is essentially neutral with respect'4S& 
sMll categories since the labor expenses of all skill categories 
receive the same percentage subsidy. In addition, since wage-bill 
data are readily available, the program' can be administered and 
mOi^tored using data reported on unemployment or social 
insurance reports. The main disadvantage of the wage-bill credit is 
that title wage bill can increase without a corresponding increase in 
employments ThuSp if the credit is based on a percAtage of the 
wage bill,* employers may substitute hours for employees to 
increase the wage bill and thereby qualify for the credit. This type 
of credit can also soften employer resistance to increases in 
union-negotiated ^Wage rates since a portion of the increase can be 
recovered by the tax credit. ^ 

- ■ • C / 

There are currently a number of payroll-related taxes, including 
social and unemployment insurance, that possess some of the 
.analytical attributes of wage-bill employment credits (see 
Brechling (1977] for the formulation of the taxable payroll for 
unemployment insurance). Since the taxable wage base of Social 
Security is $17,700, which is above the earnings of 80 percent of 
the work fa|i;^> an employment credit levied on the Social Security 
base will have attributes simifar to those of an ordinary payroll 
credit. Indeed, the Carter Administration's proposal to reduce 
employer contributions to social insurance is an implicit attempt 
tb stimulate employment by decreasing the payroll tax rate. 
Numerous other countries are also beginning to examine the 
supply-management possibilities of adjustments in payroll tax 
rates. At the same time, there is much confusion concerning the 
nature of the effects of these payroll tax schemes on employment. 
For example, it is not uncommon to find congressmen who 
simultaneously support both short term employment tax credits to 
combat recession and increasesi in payroll tax rates to maintain the 
solvency of^ the social insurance program. 

The base of cmplosnndp tax credit progranfs. An important 
result of the traditionaMRodel of the demand for labor is that 
employment decisions by firms depend on the increniental cost of 
labor. This result means that a reduction in the cost of additional 
(marginal) labor services will have the same direct impact as will a 
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general reduction in the average wage rate. This can be 
demonstrated with the aid of figure 4.2. The base of the credit 
program is denoted as B; that is. the firm must expand 
employment beyond B units of l^or services before it becomes 
eligible to receive a credit. The credit reduces the effective real 
wage for all labor services employed beyond the base. If the base is 
established at some level below current employment, which is the 
case ¥a figure 4.2. a windfall occurs. The windfall develops on all 
employment between the base. B. and what the firm would have 
employed in the absence of the credit (the sftaded area in figure 
4.2). Thus, the firm will receive some credit even if there is no 
additional employment. In figure 4.2, the initial wage rate and 
employment are (W/P) and L., respectively. The credit reduces 
the effective wage to (W(l-s)/P) for all labor services employed 
beyond the base. B. To reestablish profit maximization, the 
employer will expand its use of labor services t6 Lj . and the fim 
receives a windfall gain on L,-B>0 units of labor services. If the 
base is established at an even lower level than B. the size of the 
windfall increases. In general, the triangular area QRS represents 
the increase in gross profit (beyond any windfall) associated with 
the employment credit program whose base is .B. 

V Because of the windfall, many adherents of employment tax 
credit programs argue that the credit should be offered only for 
net increases in employment beyond the current level. In terms of 
figure 4.2. this means that the base for eligibility should be 
established to coincide with . current employment, L,. By 
eliniiriating tlte windfall, advocates argue that a marginal 
employment tax credit offers employers the same inducement to 
expand employment as would an employment tax credit that 
reduces the average wage rate for all workers, but at a lower direct 
dollar outlay by the government.* A marginal employment credit 
closely parallels the investment tax credit since both programs seek 
to subsidize new purchases of a specific input. Apparent' 
differences between the marginal employment fax credit and the 
investment tax credit arise because all units of labor services are 
rehired each period, whereas only part of the firm's Stock of 
capital is newly purchased. This difference is less important when 
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FIgHn 4.2 T1i« Ham of the Enployniciit Tax Credit In the Traditiomd 
Model 
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one explicitly recognizes thdt labor services possess an element of 
fixity similar to that typically associated with capital. In general, it 
appears to be a simpler matter to measure the components of labor 
^ services— hours worked, employees, etc.— than it is to measarc net 
investment, especially when it is necessary to distiriguish between 
' equipment and structures in defining eligible net investment for 
the investment tax credit. 

As we have seen, it is not necessary to credit the' wages of all 
employees in order to increase employment to L,. For all bases 
from 2:ero to L,, the credit will be accepted and employn^ent will 
rise to L,. This follows because for employment rates from zero to 
B the firm pays (W/P), which is below the value of labor's 
marginal product- Once B is reached, the effective cost of labor 
drops to (W(l-s)/P), and employment will continue to be 
profitable until Lj is reached. If the base exceeds L,, however; the 
credit may or may not be accepted. As seen in figure 4.3, for B. 
greaterAhan L. , the wage cost of B-L, units will exceed the value of 
these Units* contribution to output', by area I. Employment must 
expand to B at the wage (W/P) before the firm is eligible for the 
, credit. The question then becomes whether or not this loss is offset 
by the gain attributable to the increased employment of credit- 
subsidized employment -^he ftiaximum base for which a firm will 
accept the credit, and s till employ L2, is where the profit lost by 
paying B-L, labor a wage that exceeds the value of added product 
is just offset by the gain in profit attributable to employment L2-B. 
If area I equals area II, then B is that base. For any base greater 
than B, the firm will reject the credit program. 

In summary, for a given demand for labor, reductions in the 
' ' base of the employment credit will not effect a firm's employment 
decision Base level reductions will affect cash flow, and a low 
base program provides a firm greater cash flow than a high ba^e 
program. Thus, base reductions have an impact on the firm that is 
similar to a change in business income taxes. On the other liand. if 
the base is set too hifeh, it may be less expensive for the firm to 
refuse the credit altogether. E>?en at a high base level, however, it 
is possible to induce firms to increase employment if the credit 
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Flgaf«4.3 Efr«clt OB 1km IHouumI for Labor When the Baie ExcMdi 
Cvmnt EmploynMat 
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program provides a sufficient subsidy for the added (maintained) 
workers. Such subsidies characterize the British, Swedish, and 
Japanese programs. - 

The distinction between a credit on all employment and a credit 
on net increases in employment can be seen in the recent 
employment tax credit proposals in the United States « The 
Administration's employment credit proposal provided a general 
subsidy to all private sector employment; it offered a credit against 
income tax liability of 4 percent of the employer's Social Security 
contribution (with a maximum of about $40 per employee, per 
year). This plan would have reduced tax revenue by approximately 
$2.4 billion annually but would have reduced the average wage 
cost by less than one quarter of a. percent. In conti'ast.^the New 
Jobs Tax Credit provides employers with a credit against indome, 
tax liabiUty of 50 percent of the first $4,200 of wages paid (per 
employee) to additional employees in 1977 and 1978. Even though 
the credit reduces the employer's allowable deduction for ^ges, 
the minimum net credit for corporations (assuming the maximum 
corporate ta%rate) for an extra employee earning at least $4,200 is 
$1,092. Thus, the New Jobs Tax Credit has a much larger 
marginal incentive effect than the Administration's proposal. 

While marginal employment tax credits have received the most 
legislative attention, probably because they avoid most of the 
windfall effect, they do not appear to be a flexible countercyclical 
instrument. The problem involves the practical issue of 
establishing the base. If the base is set at current employment 
levels and there is a decline in the demand for labor, firms may 
choose not to accept the credit becaua«»tiic base is too high. Even 
worse, employers may lay off workers in the current period to 
reduce the effective base for the ne^t period. If this occurs, the 
' program may . actually destabilize rather than help to stabilize 
employment. 

Thus, the New Jobs Tax Credit with annual updating of the 
base may have a tendency to destabilize the ccohomy* during the 
recovery phase of business activity, firms will take advantage of 
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the credit and begin Mibstitiiting labor services for other inputs. If 
demand should slaclftn in one year, however, firms will lose their 
eUgibility in the next year and begin to cut back on employment. 
This cutback will develop just when employment stabilization is 
required. Other Anns may choose not to increase employment 
during the current period but to wait and retain their eligibility for 
the credit until the next period. Under these circumstances, if most 
firms in the economy move into and out of th^employment credit • 
*at the same time, the program will actually act as a built-in 
destabilizer. i^so^ if firms in different locations do not grow and 
decline at the same time, the credit program may^ cause 
geographical distortions. Indeed, some critics of the marginal 
credit argue that improper establishment of the base will lead to 
the subsidization, of growing industries and regions of the 
economy (such aat in the Southeast and West) at the expense of 
declining industries and regions (as in the Northeast). 

^ The destabilizing factor in the New Jobs Tax Credit is the. 
establishment of t h f ii b o se as some percentage of the f!^*s*last 
period wage bill. One alternative is to adjust the base according to 
some aggregate measure of labor market behavior, ti^t is, to 
develop a vartable-btise wage credit. This concept has appoBFcd in 
the legislative proposals of Senators Dole and Bents«i and 
seemingly avoids much of the windfall problem associfi^d with an 
employment tax credit. The essenti^ idea of a varf able-base 
program is .to low.er the base in response, to a redyction in 
^ iWregate employment and to raise the base, possibly jui^excess of 
current employment levels, when there is an increase in "aggregate / 
enu>loyment<, During a downturn in business activity, a reduction 
* in the base provides sin incentive for emi>loyers not to increase, 
.their layoff rate. During a sharp upturn; increases in the base will 
offset the incentive to increase employment simply to earn the 
credit. Thus, the variable-base' i^age credit acts to stabilize rather 
than to destabilize employment. Adjustment of the .base, in this 
fashion, will encourage firms to maintain employees who might 
otherwise be fired or laid off during periods of declining business 
activity and prevent eniployers from receiving a credit on workers 
who are hired anyway as business conditions improve. 
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As many have recognized « a variable-base wage credit requires 
considerably better administration of the program than can 
probably be expected from the fiscal authority. Specifically . the 
fiscal authority must identify the current state of the economy and 
then adjust the base accordingly. Timing and recognition lags 
would hamper this process as would the deliberative nature of the 
Congress. In principle, however, base-level adjustment should be 
no more diffipult than adjustment of the money supply by the 
monetary authority, A second problem with the variable-base 
concept is that it introduces another complexity into the tax system 
for employers. Can employers reasonably bje expected to monitor 
changes in the base and then adjust employment accordingly? 
There is simply no available empirical evidence on this matter; 
however, base-level adjustments appear no more difficult to 
recognize and respond to than various other short term 
adjustments that are made (indirectly> to the cost of capital by the 
monetary authority. 

The magnitude of the employment tax credit rate. The final 
parameter of the credit program is the magnitude of the credit 
rate. In general, the°^ credit rate can be represented as a percentage 
c of the hourly wage, tbe employee-specific costs, or possibly the 
annual compensation per employee. As previously discussed, the 
size of the credit increase, combined with tlje own and cross 
elasticities of demand for labor, will determine the responsiveness 
of the usage of labor services .'to the employment credit program. 
In the next chapter, we provide numerical estimates of the impact 
on the United States economy in 1976 of a payroll ^credit, 
implemented under various bases. These estimates, which include 
the full response of the aggregate economy to the credit, indicate 
that a 1 percent wage credit will initiate about a .08 percent 
increase in employment. 
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V NOTES 



1, Models that distinguish hours and employees in the production of 
labor services include the efforts of Feldstein (1967)» Rosen (1968), 
EhrenMrg (1971), and Brechling (1975). Empirical 'work on this topic is 
availitble in Craine (1973) and Nadiri and Rosen (1973). 

2. The discussion in the text results from an analysis of the following 
model. The^discounted present valueVf cash flow is represented as 

tr - /|PQ " WhN - ZN - C(N)L^p (-it)dt, with the variibles 
defined as follows: ' 

IX — present value of cash flow, 

K 

P the exogenous price of output, 
Q « output, 

W the per-liour nominal wage rate, 

55 = per-employee cost, 

h = average hours per employee, 

N = number of employees, 

C =^ cost of changing the number of employees, 
dN 

N = = net change in employment, 
i SB the interest rate, and 
t = a time index. ^. 
The production function is defined as » 
Q = f(hrN). * 

Where f|| > 0, f^ > 0. f^^ < 0, and f},h < 0 are the usual assumed 
9onditions on the marginal products of average hours and employment. 
For simplicity, the cost of changing employment is assumed to be linear, 
that is, 

e(N) = bN, 

where b represents the constant cost associated with changing the level of 
employment from one pc^od to the next. 
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NecMtary comlltloni fgpuianment of maximum caah flow arc 

(I) fh - wN with w - W/P and 

(ii) - wh -h. z with z - ,(« + bl)/P. 
Total differenUation of these confditioni yields the qualitative responses 
of average houts per employee and the number of employees to changes 
in the real hourly wage (w) and the imputed real cost per employee (z): 

^ ^ NfKN - h(fhw - fh/N)' ^ . (fhN ' VN) ' 
dw ■ D* dz P' 

" dN ^ hfhh - N(fhH - fh/N) and dN ^ fhh ^^ere 

- fhh^iw 7 (^hN - fh/N)' > 0. The positive sign of the denominator. 
D'. fpUows directly from the requirement that d»Tr<0 for a local 
maximum. The only unambiguous qualitative response is that of 
employment to changes in the imputed cost of employees. A decrewe in 
the employee-specific cost wiU increase employment. If fhN - «h^ ^ 
the other qualitative responses are also unambiguous. WhUe this 
condition docs hold for several well-known production ftinctions. there 
is no particular reason why fhN - ^h^N shquld be nonnegative. W<t,argue 
in the text. how<f^er. that the response of average hours to a decrease in 
the per-employce cost is positive, that is ^ > 0. ConsequenUy. it 
follows that iii. <0 and ^ <0. The response of output, Q, to 
changes in eithl^r w or z is likewise presumed to be inverse, that is, 
dQ an*! ^ <*^- derivatives automaticaUy 

follow from the condition that f^N - fh^^ — 

3. A recent statement of a complete disequilibrium Keynesian model is 
provided by Barro and Grossman (1976). 

4 The discussion in the text is based on analysis of the following 
model: A firm that acts to minimize the cost of producing a given output 
rate can be described as seeking to minimize 

C« /[WhN + ZN + C(N)1 exp(-it)dt. 
where the Variables arc defined in footnote 2. The level of output is 
constrained as Q* = f(h. N)- \ ' 
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* MecctMury conditions for cost minimiMtioh are 
(i) ff, - wN with w - W/ X 

(U) fj, « wh + z with 2 - tZ -P biWA . where X is .the imputed 
marginal coit of output. Total diffcri^tiation of these necessary 
conditions yi^ld^ 



dw D dw D 

dh 0. J^N _ £h ^ 0 with dw = 

dz D dz D 

dh ^ fN(fhN - fh/N) - fhfNN >^ 0 
dO* . D ^ 



- dQ* - 0, 
dQ* - 0, 



1> 0 with dw = dz = 0. 



dN ' ^ fh(fhN - fh/N) - fhhfN 

dQ*' D 

^ - -I^'hh'^N + ^NN^^h - ^fhf^ - fh/N)l :> 0. The positive sign for D 
follows from the assumption that production isoquants are convex to the 
origin. We again assume that (fhN * fh/^ ^ which determines the 

signs of and , 
dQ* dQr 
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5. THE MACROEQlONOMIC 

framework; 




The preceding chapter examined the effects of changes in the * 
credit rate and base on the behavior of the firm. The principle 
result is' that an increase in the credit rate can, under particular 
market conditions, induce firms to maintain or increase 
employment and output. Although important, that analysis, as 
well as that of much of the existing literature in this area, 
represents only a partial investigation of the employment tax 
credit program. In particular, much of the existing work ignores 
the impact of government financing and the feedback effects on, 
the government budget of increased tax revenue and decreased 
transfers that are generated by the credit program. To complete 
the analysis, it is necessary to-formulate a rigorous model of 
^ macroecdnomic behavior and to examine the effects of credit 
policy on price and wage levels. and on employment. 

The purposes of this chapter are to provide a detailed discussion 
of a macroeconomic framework and then to utilize this framework 
to assess thf effects of the employment tax credit program. The 
initial step in developing a macroeconomic framework consists of 
a microeconomic characterization of the behavior of individual 
agents in the economy. The behavior of three types of 
agents — households, firms, alid the government — will be exam- 
ined. We will then analyze the macroeconomic interaction of these 
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«SMiU in three dUUnct markets: the commodities market 
labor market, and the money market. FinaUy. the structure of 1|flf<^ 
model wlU provide a framework for the calculation of numericfi;^ ^ 
estimates of the impact of an employment tax credit program om 
the United States economy. 

V • ■ 

5.1. MicmopoimDATioNi ' 

HoMhoM behavior. We assume that the primary behavioral 
choices of the household sector involve the sale of labor services 
and the allocation of income between consumption expenditure 
and saving. The qua^ithy of labpr services which the household is 
willing to supply increases with increases in the real wage rate, 
W/P (nominal or money wages/price level). Thus, a decrease in 
the price level for a fixed nominal wage of an increase in the. 
nominal wage rate for a given price level implies an^increase in the-: 
quantity of labor services supplied by households. We assume that 
households allocate a fixed fraction of after-fax income to present 
consumption expenditure. Wage payments arc the ntiiln source of 
household income. In addition, households receive dividends 
(after-tax distributions of corporate profits) and transfers 
(unemployment compensation, social ^""ty bcnefiu, etc.). 
Wages and dividendsive subject to pcrscmal income taxes, while 
. mpsKransfers are noftuxable. Consequently, an increase ii\ wage 
'payments, dividends, or transfers, impUcs an increase in 
consumption expenditure by a fractigh of the increase in income. 

The presence of corporate profits as » component pf income is 
significant for the analysis of the effects' of the credit rate on 
consumption expenditure. An increase in the credit rate or a 
decrease in the credit base lowers the real <^ost pf labor services for 
the firm and thus iii^cascs corporate profits. This increase in 
profiu is received by the household sector in the form of 
dividends. Consequently, changes in both the credit rate and base 
affect consumption expenditure. 

The fraction of disposable income not consumed is saved by the 
household either through, holdings of money (cash and demand^ 
deposits) or through purchases of canting assets (such as stocks.*^ 
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^nds, and property). <l^^ion ,td^-^ipKl .money or earning* 
vaa^^^ interest ratebrFhe higher the interest rate, the 

more pro^te assets and tjie smaller : 

The behatrlor of the ffrni. A| argued in chapter 4» the primary 
pbjectiye of the Hrm is to choose its input levels in such a way so as 
to tnayitnizc p^6fit. Given the prdduction function, ^ the profit- 
^maxiiiiizing input levek deternune the firm's level of output. This 

' framework implies that th(^. fi^'s demand for Iq^hor services; 
depends inversely pT£ ihc real co^ of those services. The" real cost 
of Jabor se^ wage Aite^ -(less the / 

employment tax> credit ratej divided hy the price of the firih*s 
product. Au increase in eitlier the price level or the emplo3nnent 

. tax credit rate or a deerease in the nomiiHd wage rate implies a 
decrease in the teal cost of labor service. In this chapter we plot 
the demand, for labor against the real wagf , W/P. Consequently, a 
decrease in the nominal wage, W, or an- increase in the price level, 
P, results in an increase; in the quanuty of the demand for 
labor — that is, a movement along the demand schedule. An . 
increase iii Uie credit rate implies a rightward shift in the demand . 
schedule. The size of the response to a change in the real cost of 
labor depends on the elasticity of demand for labor . The^ resulting 
ij^crease in the firm's utilization of iabor implies a corresponding 
increase in output. Consequently, both the demand for labor and 
" the supply of output depend indirectly on the real cost of labor 
services. . 

* The firm's profits,\net of corporate tax^s, are distributed to the 
household ' sector in the form of dividends as discussed. An *^ 
increase in the credit rate or a decrease in the credit base essentially 
decreases the firm's tax liability and thus increases after-tax 
profits. . ^"-^ *^ 

Finally, we assume that Capital purchases (a new plant and/or 
equipment) require the issuance of earnings assets. The firm 
. Hnances each investment purchase through a sale of earning assets * 
and offers to pay the buyer the market interest rate for the use of 
these funds. The higher the market rate of interest, the more costly _ 
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the firm's issul^ce ofl earningVssets^ Consequently^) thfe firm's 
iKmand f or in^itment goods depends inversely on the interest, 

Goyenmi^BHiehavior. Our discussion of government behavior 
focuses on the behavior of the Treasury and the financing strategy 
selected for the employment tax credit program. In general, 
government expenditure is financed through net tax revenue (total ' 
tax cpllections liess transfer payments) or through issuances of debt 
(deficit spencUiig). The folio wing analysis considers threei 
alternatives for financing the credit prograjn; we analyze the 
effects of accommodating changes in the credit program by 
changes in deficit spiendirig with the level of government 
expenditure suid the tax rate held constant; chailges in government 
expenditure with the size of the deficit and the.tax rate unchanged; 
and changes in the tax rate with the level of government 
expenditure and the size of the deficit unchanged. Certainly, these 
three financing ^ategies do not exhaust the possibilities. In 
particular/the credit can be financed through various combina- 
tions of these alternatives. Ho^^ever, the analysis of the three 
alternatives summarizes the major effects of credit policy and also 
can be u§ed to delineate the results of mixed financing schemes. 

5.2 The Market Adjustment ^^bcEssES 

The behavior of individual agents in the economy will not be 
integrated into an analysis of aggregate market biehayior. We will 
examine the market adjustment processes of interest rates in the 
money market, prices in the commodities market, and most 
important, the adjustment of nominal wage rates in the labor 
market. 

The money market. The equality of the demand for money and 
the supply of money determines th^ interest As previously 

discussed, household demand for money depends poiitively on 
income and negfatively on the interest rate. The supply of money, 
which is controlled by the Federal Reserve System, is assumed/to. 
be fixed throughout most of the analysis. An excess supply of 
money exerts downward pressure on the interest rate. As tUfl? 
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intemt rate f alfSr individuals increase thdr money holdings, 
thereby ah^orbing the excess money in the system, ^^^^alogously, 
p(ce8s demaud in the money market exerts^pward pre^Ure on the 
interest rate* 



Tile ccimmdilties nUurfcet. The price level in the economy adjusts ' 
to disMSrepancies betweeh aisgre^^ and aggregate supi^ly 

of comniodides. "Aggregate demand consists of hoU^hbldHemand 
foe consumable gbpds :an4 services, firm demand fbr investmen^ 
gdb^s, and government deniand for gpods and .services. 
^eyiQiisly dis<n;issed, con^mnptioh demand increases with 
iiiereasies iit disposable^ i^^ investment demand increase's 

vdth decteasesv^^^i^ the interest rate. Aggregate stipply of 
cOm;pad<UUc^ bi)^ inversely on tlie real cost of labor^ 

services. Thus, the quaiititSf of aggregate supply increases with 
increases in the price level and decreases in the nominal wage r^te. 
In addition, the aggregate supply schedule shifts to the right with 
increases in the credit rate. Excess demand in the commodities 
market exerts upward pressure on the price level. The increase in 
the price level decreases the real wage and stimulates ag^egate 
supply. Furthermore, price increases work through the money 
market to dampen aggregate dem^d by causing interest rates to 
rise. Given a Constant nomiiuil supply of money, an increase in the 
price level decreases the real supply of money. The resultant excess 
deman^ for money causes the interest rate to rise, which implies a 
decrease in the quantity of investment demand in the commodities 
market* 

The labor market. The labor market adjustment process is the 
most Critical for the ensuing analysis of employment tax credits. 
Recall that the jquantit^rofJabor services supplied by households 
increases with incre^stsTinthe real wage, and that tl# quantity of 
labor services deaffMded by firms decreases with an increase in the 
real wage.' JFigure 5.1 plots these two relationships. The 
intersection of the demand and supply schedules determines the 
market-clearing values. for actual employment (man-hours) and 
the real wage.- For a given price level, the labor market determines 
the nominal wage rate. Excess demand for labor services exerts 
upward pressure on the nominal wage rate. The resulting increase 
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in the nominal wage implies dn' increase in the real wage an^' a 
isubsequent increase in the quantity of labor supplied and decrease^ 
in the. <;^iantity of l^>or demanded.' ^ 

The speed of adjustment of the real wage Js a critical 
determinant of labdr marked behavior. If real wages adjust quickly 
to.;^$MiiQ0inii^ disturbances in labor demand or supply, the 
labor market will generally be close tit equilibrium. On the other 
hanld, if real wages respond sluggishly tb^disturbances ^^i^^^ labor 
market, diseqiiilibrium can persist for considerab^ periods of 
time. In fact, nominal wage rates generally tend to respond slowly, * 
especially in a downward direction, to disequilibrium in labor, 
markets. In the United States economy for the 1 960s and 197()s, 
the'' deviation from tre|jd of money wages shows little, if any, 
relationship to either, labor or .prcMiict i|iarket conditil^nB. Thus, 
wage stickiness, rather thaii flexibility? chara^rizes mosj^abor 
markets In the United States. Several Reasons havevbeen <^^d for. 
this rigidity, including the existence of nommal .Wajge labor 
contracts^ the power of labor unionsV^^^v other institutional 
factors. Regardless of the underlying ^planation for this 
phenomenon* the existence of .wage sticj^ness has significant 
.implications for the macroecoHomic adjustment process. T^e^ 
fbUowing analysis exaniines these implications in detail. 

Figure 5.1 depicts a situation which is generally described a$ 
*^ull employment" of labor services. Full employment in this 
sense implies that all individuals who desire to work at the 
prevailing real wage are satisHed. Unfortunately, this type Of 
situation rarely occurs in our economy. The economy is generally 
in a state of flux in which various changes in underlying behavioral 
relationships disturb this desirable' equilibrium .'Thus, it is useful 
at this point to discuss the response of the system to a particular 
disturbance and to carefully examine the adjustment process in the 
labor market. 

■ ■ 

Suppose that the current level of income, the interest rate, the 
nominal wage rate, and the price level imply market clearing in all 
sectors. For example, the labor market is at an equilibrium such as 
the one plotted in figure 5.1, Next, assume that this equilibrium is 
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L'^ = demand labor services 
r= supply of labor services 

- = real wage rate 

Lo = actual employment 

I —J — market-clearing real wage . 
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v^sturbed by some underlying change in behavior such that the 
ajggregate demand for commodities -decreases.- This decrease in 
aggregate demand exerts downward pressure on the price level, 
which tends to induce a recovery in demand. In th|| labor market, 
the decrease in the price level implies an initial increase in the real 
wage, such as froip (W/P)o to (W/P), in figure 5,2. At this neW, 
higher real wage, the supply of labor services exceeds the demand 

, for labor services. At this point,' the excess supply of labor services 
exerts downward pressure ■ on the nominal wage- rate. /If the 
nominal wage rate is completely flexible, then in response to a 
decrease in the price level fand thuslan increase in the real wage) 
the nominal wage will also faD to restoffe-equilib^ium. Pt»m Hgi^e 
5.2 it is evident that the only real wage rate whicli equates demand 
and supply is the initial rate, (W/P)o. Cqiisequently, ^if the 
nominal wage rate is perfectly flexible, then changes in the price 
level always result in equiproportionate changes in tjie nominal 
wage r«fe. , 

This analysis has significant implica'tipns for the effects of 
exogenous demand disturbances on the macroecohomy . ^F>ecifi- 
cally, because the real wage remsiins unchanged by such 
disturbances (when nominal wages are fle^ble), ihe' levels of 
output and empldym.ent are also unchanged. , Thus^ in a 
framework where nonynal wages are flexible, there is no role for 
stabilization policy.* 

. As previously noted, nominal wage rates, are not flexible, 
especially in the downward direction. With the use of figure 5,2, it 
can be shown that nominal wage stickiness implies that downturns 
in aggregate demand will result in increases in unemployment. 
Consequently, the existence of sticky wages reintroduces a role for 
stabilization policies that attempt to offset fluctuations In 
aggregate' demand and employment. Suppose in the preceding 
example that the nominal wage rate is rigid. In this case, the 
decrease in aggregate demand and the subsequent decrease in P 
cause the real wage to rise from (W/P) o and to be **stuck*' at 
(W/P),. At this wage rate, the actual amount of employifient must 
be determined according to market-imposed rule. Iri this 
analysis, we impose the rule of voluntary exchange, which states 
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that no market participant can be forced to either purchase or sell 
a greater quantity than he wishes to at the currently prevailing 
%yage rate. When the supply of labor exceeds the demancl for 
labor ^ the principle of voluntary exhange implies that households 
cannot force firms to purchase more than the quantity of labor 
sendees demanded at the current real wage. Thus, in this situation 
actual employment . falls to the quantity of labor services 
demanded at (W/P),. The amount of employment in this case is 
shown in figur6 5.2 as L,. The decrease in actual employment 
implies a decrease in output, and the economy enters a period of, 
refcessiok. - * * 

It is instructive at this point to outline ^nd contrast the strategies 
of traditional monetary policy with those ^of employment tax 
credit polity in response to a downturn in economic activity. WithJ 
the real wage stuck af^(W/P), monetary policy acts to lower the^ 
real wage by causing an increase in the price jevelfthe monetary 
authority increases the money supply, thereby creating excess 
supi^ly int the money market. The ^resulting decline in the interest 
rate stimulates investment, and this increase in aggregate demand 
causes the price level to rise. Thus, monetary policy attempts to 
stabilise* the "tfaf wage through changes in the price Icviel. 

A possible problem with monetary policy is the indirect nature, 
of its effect on aggregate supply. Monetary policy must first work . 
through the money and commodity markets before having any 
impact in the labor market. The length of the lag between the 
initial change in the money supply and the effect of this change on. 
employment can be significant and in fact has been estiniated to 
range between six and eighteen months.^ 

Alternatively, employment tax credit-'^policy has the desirable 
feature of directly affecting aggregate supply. In figure 5.2, with, 
the real wage fixed at (W/P),, the fiscal ^authority, through^n 
increase in the credit rate, would attempt to Shift the demand for 
labor schedule to the dotted position. This change will increase 
output and employment by lowering the net real cost of labor 
services. Because the credit has a direct impact on the labor 
market, this 'policy can potentially affect output decisions with a 
minimal lag. • . 
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^ In sum, the analysis shows that the existence of elements of 
wage stickiness in the aggregates system provides a realistic 
esqrfanation for. fluctuations in output and^ employment. 
Consequently, our ensuing analysis incorporates this wage 
stickiness explicitly ^y assuming that nominal wage rates adjust 
slowly in response to disequilibrium in the labor market, 
furthermore, the preceding analysis provides a simplistic example 
of^e use of credit policy, which will be useful in our subsequent 
examination of the effects of the credit. 

■ - ' ■ • - 

53 The Macroeconomic CoNSEquB^ccs of Employment Tax 

CRBDrr Policy 

Tlic prixi^ary questions for analysis of any Hscal program are the 
following: (a) What are the mitial' effects of the program on. 
individual 'behavior? (b)tfWhat are the macroeconomic conse- 
quences of these changes in individual behavior^ ^d (c) Are the 
m.acrbec^nomic "iroilsequences of the program affected^ in a 

.substantive way by the particular scheme chosen. to finance tbe 
pro^^oi? This section provides a derailed discussion of each .of 
these questions., We first utilize the conceptual framework al^ead^ 

.developed to discuss the. theoretical implications of wage credir 
policy.'* Next, we conduct several numerical dalculations to 

^^mate the effects of changes in the credit baseband rate o^i the 
United States economy. ' 

Conceptual anal^SsT Consider fir^ the inittai Effects on 
employment and output of an increase in the wage credit rate^. An 
increase in the credit reduces the incremental cost of labor 
and induces Hrms to increase employment and thus output. The 
magnitudes of the increases iti employment and output depend • 
positively on the demand elasticity of labor. The increase in 
employment exerts upward pressure on the nominal wage while 
the.increase in output exerts downward pressure on the price level. 
Because changes in the credit rate imply an increase in profits, and 
because the firm's increase in employment implies an increase in 
wage income, disposable income accruing to the household sector 
rises. The implied increase in household expenditure and thus 
aggregate demand exerts upward pressure on the price level. 

}.'. 



Consequently, an increase in the credit rate increases both 
aggregate demand and supply. From a theoretical standpoint, 
?herefore, the n<et effect on the price level is ^mbiguous. For 
convenience, the' ,macroeconomic effects of an increase iii the 
credit rate are summarized in figure 5.3. - 

Alternatively, consider the initial effects of a decrease in the 
credit base- As discussed in chapter 4. if all firms are currently 
eligible, for the credit, then a decrease in the base has no direct 
impact on employment or output. Howeyer, a decrease in the base 
does increase corporate profits; this again implies increases in 
disposable incofhe and aggregate dertiand. The increase-in demand 
causes the pricedevel to rise, and the subsequent decline in the real 
wage results in'an;indirect expansion of outpift and employment. 
These effects are summarized in figure 5.4. It should b6 noted that 
if, the decrease in the base allows additional firms • to b€come ^ 
eligible for the program, then there would be a direct increase in 
aggregate supply^ In this case^ the increases in output and 
em'^oyment will be larger than those reported in the table, and the 
price response will be ambiguous. 

Governm^t behavior is'aiso affected by changes in the credit 
rate or base. An increase in the credit rate of a decrease in the base 
implies an initial loss of government tax revenue. Because the. 
credit progVairt' increases output, however, the tax Revenue 
generated provides ^in c^set to the dverali cost of the program. 
With constant tax rates, it is extremely" uiilikely that the ta?t 
revenue'generated by the program would exactly match the overall 
cost of the program. Thus, the government must choose to 
accommodate chaijgtfs in the credit through changes in tax rates. ' 
changes in the deficit, or changes in government expenditure. The 
method of financing has " important implications for the 
macroeconomic effects of the program. The three alternatives for 
government financing, as previously outlined, will • now be 
analyzed. Ekch alternative holds constant two of the following , 
three vaflables: personal income tax rates, the deficit, or 
government expenditure. The third variable is then adjusted to 
accommodate the cost of the credit program. 
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Ahurmmtbrm A. In this situation, govenunent expenHiture "is 
fixed, and the defkdt is adjusted to accpnunodate the wage credit. 
The iequired adjustment in the deficit dq>ends on the direct and 
Indirect^f ects of the credit on net tax revenue. The direct effect is' 
a in business taxes implied by the increase in the credit. The 

indirect effects 'include the increase in revenue associated with 
increaised ' jwn|rf<iyment and, possibly, decreased unemployment 
compensatibn^i Consequently, from a theoretical standpoint, the 
resultant effect on the size of the deficit is ambiguous. * - ^ 

Table 5<.VsummaHzes the qualitative results for each financing 
' alfeemative. Under alternative A, both output and employment 
increase in response to either an increase in the wage credit rate or 
a decrease in the program base. For the case^f a wage credit rate 

' increase,- the price l^el effect is ambiguous. As previously 
discussed, the effect of changes in the credit rate on the price lev^ 
cannot be determined qualitatively because an increase in the 

^$dit rate J|rili increase both aggregate supply and aggregate 
Se^and. The resulting price response will depend on the 
magnitude of various demand and supply elasticities: 

We can conclude that the larger the program base, the smaller 
the upward pressure on the price level associatcid with a given 
increase in the wage credit rate. A large base means that the credit 
applies to a relatively small portion of the firm's wage bill. In this 
situation, an increase in the credit rate increases the firm's profits, 
and thus household disposable income, by a relatively small 
amount. Thus, the larger the base of the program, the smaller the 
effect on consumption expenditure for any given change in the 
credit rate. Consequently, under deficit financing, increases in the 
credit rate are more likely to be deflationary the larger the 
program base. 

Table 5.1 also shows that under alternative A, a decrease jn the 
batse of the prpgrim with a given wage credit rate implies an 
' uJ|^mbiguous iMreaise in the price -level. In this case, the deScrease 
- iq the base aSS direMy to stimulate aggregate demaridV The 
resulting price increase, and decrease in the rdal wage, will 
<^ -stimulate output. Consequently, decreases in*"*th^ base have 
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' indirect effects on output and„£Diployment throuKh pri 

' Asain. if the decrease in the base allows hiore Hrms to becomjp 

" eligible for the prograhi, then' the resultant direct increase in 

aggrei^ate supply will imply ambiguous price effects and' will 

increase the output and employment effects. 

Ahematlve tt. The budget strategy impiied by alternative B 
involves reducing g;Overnmeht spending, presumably on employ- 
mentr«generating programs, to offset the revenue loss that ipay be 
associated wit4i the wage Credit This strategy is potentially 
advantageous if the goal of the program is tb stimulate private' 
eihployment at the expense of public employment. Under this , 
strategy, there is a move to nullify the aggregate demaiid increase 
that follows from the windfall increases in business income. There 
is also an attempt to eliminate any increase in the deficit th'aj, » 
develops from the reduction in tax receipts. , . ^ 

Table 5.1 indicates identical qualifative responses to changes in , 
the credit rate under altei^natives A and B for employment, output, 
and the price levels Table 5.1 also indicates that the qualitative^ . 
' results for changes in the program base are .exactly opposite under 
these two alternatives. The explanation for th^ results-'^enters on 
the initial effects of the base change on aggregate demand.Under 
both ^alternatives, a decrease in the level of the base tends to 
stimulate aggregate demand by increasing disposable income and 
thus, consumption spending. Under deficit financing, this increase . ' 
in deniancl increases prices and precipitates an increase in Output. 
' In contract, under alternative B, the decrease in government 
expenditure that accompanies the wage credit more than offsets 
the increase in consumption expenditure. /Specifically, the 
'government decreases expenditure by the exkctyamount tjf the loss, 
" in tax revenue associated with the program. Thus, the decrease in 
government expenditure is exactly equal to the initial increase in 
firm profits (the* ti« savings) implied by the increase in 'the credit. 
Households receive tjiis increase in profits net of taj^es through 
dividends ^ however, consuinption expenditure increases by only a . 
fraction of the increase in income. Consequently, thjc decrease in 
goverhpient -expenditure implies an - overall net decrease in 
aggregate demand.. The subsequent decline in the .price level ^ 




increases the real cost of labor services and results in a decrease in 
employment and output. In this case, if the decrease in the, base 
allows additional firms to become eligible for Che program, then 
the resultant direct increase in aggregate supply will imply 
ambiguous output effects. However, for small chang^in the base, 
the increase in the number of firmS eligible for the program is 
likely to be small, and thus, the output effects are likely to be 
negative under alternative B. 
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yCfc This strategy of finance holds nominal 
snditure and the deficit constant, and adjusts the 
tax rate, so as to maintain a balanced federal 
''alternative C, it develops that the increase in the 
personal income tax rate sufficient to 'maintain net government 
revenue will exactly offset the impact on aggregate demand of an 
increase in the wage credit: the increase in disposable income is 
exactly equal to the co^t of the program. This implies that net 
disposable income remains unaffected by joint imposition of the 
-wage credit andihe increase in the personal tax rate. ; , 

' Because aggregkte demand "does nqt ch^inge in .response to 
changes in the ^age' credit rate, the full reaction to the program 
develops on the supply side of the economy. The increase in the 

^ fcredit rate induces an increase in output and employment. In this 
case, the increase in output implies an unambiguous decrease in 
the price levek*^ This decrease stimulates aggregate demand 

' s^ufficiently to absorb the increase in output. The third line of table 
5^ summarizes this case. Note that changes in the base under 
alternative C also have exactly offsetting effects on aggregate 
demand. Furthermore, 4?ecause the base does not directly affect 
supply, changes irt the base for a constant wage- credit rate have ho 
impact on the -macroeconomy. - 

^ 'CompHrison of employment tax credit poHcy ^ with traditional 

.^^mone.tary ajid fiscal pblicies. The preceding analysis .shows that 
* emplbymerit t^spredit policy can be used to stabilize output and 
employment. Traditional^ monetary and fiscal policies, however, 
can also be! used for this purpose. The liiacroeconomic policy 
mdker has available several alternatives th^ .can accomplish the 



si^e stabilization goal. The-choice between -these alternatives 
depends to a large extent on the following considerations: (1) the 
length of the lag between the implementation of the policy^nd its 
effect on employment;, (2) tlie inflationary conseqiiehcdiibf the 
policy: and (3) the practical difficulty associated with implemem- 
ing the policy. - 

• In general, we can compare the response lag and inflationary 
consequences of different macroeconomic policies by examining 
the transinission mechanism of each policy tool. As described, the 
employment tax credft is basically a supply-side management ^ool. 
By 4irectlx affecting the real cost ofjabor, a change in the credit 
rate immediately; affects employment and output^ In contrast, 
. traditional macroeconomic policies are demand^side management 
stools. These policies only indirectly affect aggregate supply 
through (;hanges4n aggregate demand and the^ price level. Changes 
in the price level in turn affe^the real cost of labor and thus 
induce changes in employment, . ' 

~ It irs interesting to contrast the, use of traditional polici^ with 
; that of employment tax credit policy* during a recessionary period 
following a decline in aggregate demand. Traditional policies act 
to stimulate demand and thereby increase the price level. This 
Increase in the price level, assuming some wage rigidity,' lowers the 
real cost of labor services and induces employers to increase 
employment and output. Alternatively, the employment tax credit 
directly increases the demand for labor and thus stimulates output 
and employment. By directly affecting the real cost oj|j^bor. the 
eipployment tax credit can potentially circumvent some of the 
response lags associated with dema^nd-side management policies. 
The ifnpact of the employment tax credit program could be 
dampened by the existence of a long recognition lag (between the 
time the credit is implemented and the time firms become aware pf 
the program). This type of lag generally exists for most fiscal 
subsidies but can "be minimized 6y a strong comniitment to 
publicizing the program. Furthermore, in contrast to traditional . 
policies, the employment tax credit can^ increase output and. 
,employment without precipitating a rise iri prices. In fact, by 

* . * ** 
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directly stimulating supply » the credit tends to exert deflationary 
pressure on the system. 

It is also useful to examine the efficacy of these strategies during 
a downturn in business activity resulting from an aggregate supply 
shock to tHt economy. For example, in recent years the enc^^gy and 
raw materials crisis, the devaluation of the dollar* and various 
demographic changes have caused short term changes in the level, 
or at least the growth, of aggregate supply. In the context of our 
model, a decrease in aggregate supply and output results in 
simultaneous increases in - the price level and the level of- 
unemployment. Traditional demand-management policies that 
seelc to stabilize the economy must do so by inducing price 
increases and lowering the real wage. Tlius, to stabilize output, the 
rate of inHation must increase. In contrast, the employment tax 
credit direSvincroiSfees employment and real output, without, an 
increase ip'the^rice le^el. Thus, the employment credit initiated in 
response to a occrease in aggregate supply can actually lower the 
inflation rato'^vhile simultaneously stimulating employment and 
output.' In general, the response lags are potentially shorter and 
the inflationary consequences are-less isevere for employment tax 
credit policy than for traditional macroeconomic policies. 

Consider next the possible implementation problems associated 
with employment tax crdill* policy. Admittedly, because of the 
political process, the administration of any short term fiscal 
program is difficult. In this regard, there may be some reason to 
prefer traditional monetary policy that can beljniplement^with a 
degree of autonomy. With this implementation^g in mitm, some 
legislative proposals Have suggested that the Vgrnployment tax 
^ credit be automatically s# to accord with an aggreg^temeasur? of 
excess capacity^^^MjiUor Dole, for example, suggested^«sB/osram 
that would pilPesSvely link the credit rate to the r^e pf 
unemployment, with the credit disappearing when the unemploy- 
ment rate dechnes below 6 percent. The legislation suggested by 
Senator Bentsen would have the eligibility base of the credit adjust 
to labor market conditions. In principle, at least, such an 
autgmatic triggering of the credit would overcome some of the 
impiementation lags that are common to fiscal policy measures. 
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Ill summary, conceptual analysis rcvcal»U number of qualitative 
properties of employment tax credh policy. The toalysis indicates 
unambiguous positive responses of employment and output to 
' increases in the credit rate. Also, the employment, price level, and 
output r^ponses to changes in the base are established for each 
alternatiye financing strategy of the government. On the other 
hand, a numbec^f-important responses, including the price level 
response to increases in * the wage credit rate, cannot be 
qualitatively , Established for^^ch alternative of gnance. The 
ambiguous, responses result from the joint impact of aggregate 
demand and jsupply associated with the emplo^ymeift credit. In the 
next section,' ntmierical calculations ai'e. developed for the 
employments output, and price level responses tp an increase in 
the credit rate and base. * ' ' - 

5.4 ESTIMATBS OF THE IMPACT OF A WaOE CREDIT ON THE UNirED 

States Economy . ' 

The numerical calculations presented in this section measure the 
impact on eihployment and other macroeconomic variables of a 
wage credit program implemented for several bases and for t'he 
selected financing strategies described earlier. These estimates are 
obtained by using realistic parameter values in the ^behavioral 
relationships of our macroeconomic framework. In addition,'' we 
calculate average tax and- unemployment compensation rates, 
corporate profits, and other relevant values from., the national 
income accounts for 1976. The use of 1976 data allows analysis of 
the likely effects of the credit program had it been implemented 
during that year.* 

A limitation 'of these estimates is the ,use of a single, 
homogeneous measure of employment; our analysis assumes that 
all sellers of labor services and all firms are identical. A more 
realistic analysis would include heterogeneous comtjinations of 
labor markets and firms.' This expanded framework would allow 
analysis of different labor markets, some of which may be in. 
excess supply, others in excess deman<fe>eind still others clearing at 
any specific point in time. In a heterogeneous economy, regardless 
of the state ofjjae aggregate system, there will alwayS^be some 
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firms which are expanding while others a^re contracting. If the base 
of the program is relatively high, then it is likely that some of the 
firms ^hich are currently reducing employment will not be eligible 
for the program.* Therefore, because our calculations assume that 
all fitms are jsligible for the ' program, there is a tendency to 
over^timate the employment response^tb an Increase in the wage . 
credjR when the base is relatively ^igW; To adjust for this eff^t, all 
' of tihc followinfi;-calculations utij^ a conservative «gtimatflLf the 
elasticity of the demand for labor, wich implies a conservative 
estirhate of ' the aggregate employment response to the credit 
program/.In this manner we allow for the possibility that in a moi;& 
\ realistic * framework some firms may not be eligible for the 
program. - ^ 

Table 5.2 provides estimates of the percentage changes that 
result from full adjustment of the aggregate system to a 1 percent 
increase iti the wage credit rate. The estimates are presented for \ 
three base levels and for 'the three alternatives of financing. The 
first row .under alternative A. f6r example, indicates that a 1 
percent >yage credit with a zero base (all man-hburs are eligible) 
will increase employment fa^ .109 oercent. the price lev«|||>y .183 



In general, the figures in table 5.2 indicate that an increase in the 
credit rate results in an increase in employment (and output) for all 
base percentages and all strategies of finance. In addition, the 
credit increase is generally deflationary, except when financed 
through deficit spending at low base levels. The table also allows 
easy comparison of the relative effects on the system of different 
financing schemes and diffyent base levels. For most base levels, 
deficit spending, alternative A,, implies a greater expansion of 
output and is less deflationary than the other two alternatives. The 
essential idea is that, with alternatives B and C, either a decrease in 
government expenditure or an increase iii the tax rate directly 
reduces aggregate demand. This reduction in demand dampens the 
ability of the system to absorb increases in output and thus exerts 
deflationary pressure in the commodities market. In contrast, an. 
increase in deficit spending has no immediate dampening effect on 
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Tmble 5.2 The Full Impsct on the United States Economy of a 1 Percent 
Increase in the Wage Credit (Percentage Changes) . 



, Alternative A - bcficit noanclng with government expenditure and 

income tax rates unchanged «v 



Base 
percentage 

.00 
• .95 
1.00 



■TV 



Employment 
.109. 
.097 
.097 



Output 
.066 
.059 
.059 



Price 

. 183 

-,045 
-.057 



Deficit 

.460 
.057 
.036 



Alternative B - Governinent expenditure reduced by the full cost of -the 
, wage credit ' 



Base, 
percentage 

1.00 ^ 



Employment 

.074 
.095 
.097 



Outpurt 

.045 ^ 
.058 
.059 - 



Price 

-.526 
-.088 
-.064 



Deficit 
-.347 
.009 
.028 



Alternative C 



PersonaTlftcmtte-tax^ adjusted to cover the full cost of 
the credit 



Base 
percentage 

.00 
.95 
1.00 



Employment 

.096 
.096 
.096 



utput 
058 
058 
058 



Price 
-.077 
-.077 
-.077 



Tax rate 

.351 
.044 
.028 



Note: The most significant parameter in the numerical calculations is the elasticity of 
demand for labor, which is assumed to be equal to -.1 in Tables 5.2, 5.3, and 5.4. In 
Appendix B, we present estimates based on an elasticity of demand for labor equal to -.36. 
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aggregate demand, and deflationary pressure result^ ohly from the 
supply s|de of the economy. Consequently, for /most ba^e 

' ~ -«»^ - ^ morct /deflationary 
' (pre^sjure than does 




^ The main irnpucation'of the preceding discussion is that the 
choice of method \p finance the credit should ^Cpend in' part on 
the^^ severity of the\;^c^sion. For example, ^^ppose the .fiscal 
auHiority chooses to implement the credit program 'with ^95 
F>ercent b^e. During a mild recession, when the policy objective is 
to niod«"/ilcly expand . employment without creating excessive 
inftati^nary pressure, table 5.2 implies that alternatives B and C 
would\be superior to alteiUf^tive A. In contrast, during a severe 
recession, ^ternative A would be superior due to its somewhat 
more c xp^nsionai^ effect on dutput.\ 

The figures in the last column of table 5.2 arejfndicators of the 
overall net cost to the government of the credit program. The last 
column for alternatives A and B represents the percentage increase 
in the governrnftnt deficit, measurell as a p>ercentage 9n^ax 
receipts. The last cplumn^ffk* altCTnative C measures the increAse i 
the income tax /ate required to maintain a constant level of net t 
revenue. Examination of alternatives A and C* reveatl^ that 
lower-based programs require either a larger increase in the deficit 
or a larger tax rate increase than higher-based programs. In other 
words, the larger the portion of the >vage bill to which the credit 
applies, the more costly the program in terms of deficit or tax rate 
' changes. 



It is useful at this point to consider the likely effects on the 
United States economy if an employment tax credit had been 
implemented in 1976. Table 5.3 provides a summary oif these 
results. The first row in this table shows the actual "1976 values for 
employment, output (percentage change), the price level 
(percentage change), and government variables. The remaining 
rows show estimates of the changes that would have bccurred if a 
10 percent credits^ith a 95 percent base had been introduced in 
1976. These estimates are again presented for the three financing 
alternatives: ^ 
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I^Thc figures 'in table 5.3 indicate that the credit prograih would 
Kve jdsniflcantly increased employment in 1976. Under all three 
flnancing alternatives, the estimated Jmpact of the credit on 
. employilent is slightly greatier than *750 thousand additional jobs 
(subtracting actual empip3^ent Trom estimated emP*loymemt 
undrr the three alternatives). . FurtlJtermore, the estimates show 
that the credit program would have increased the growth rate of 
real output to above 6.5 ^percent from the actual rate of & percer^t. 
The table also indicates that, as ^discussed, -alternative A, deficit- 
spending, has a (slightly) greater impact on employment aiid 
output than, do the otHer^financixig alternatives. ^With respect to 
the^ate'br intlatiofi, the table implies ti»^ tiie credit progrsun 
would havVs flowed the rate of increas/ in the pric*L level. As 
expected, the decrease in government expenditure, alternative B,' 
eyerts the greatest downward pressure on the- rate of inflation. 

Table 5.4 illustrates the impact of thcv credit on various 
components of the government budget. Under alternative A, the 
increase Jn tax revenue pfii^' -the reduction in unemployment 
benefits covers almost half the cost of the credit. The remaining 
cost is financed by the increase in the deficit. Under alternative B, 
tax revenue falls, bur because government expenditure is reduced ■ 
by the full cost of tlW'employment tax credit program, the increase* 
in the deficit is smaller than under alternative A. Under alternative 
C, the method of government financing requires that increases in 
tax revenue exactly cover the difference betwccB^Jhe cost of the 
credit and the r6iluction in unemployment benefits. 

Several studies of employment-oreating programs calculate the 
'•cost per job/* in terms of the Jost tax revenue or increased- 
government ex|>enditure implied by the implementation of the 
program. For example, a recent study by Johnson and Tomola 
(1977) computes the^ cost per job for several alternative - 
job-creating programs. For an increase in ^direct government 
expenditures, their estimates indicate a cost per job equal to 
$18,600 after Tour qimrters; for a tax cut, a cost per job of $21,200 - 
after four quarters; and for a program of public service 
employment, a cost per ^^b of $14,500 after four quarters. 
. 
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In the present analysis, if the credit is deficit Hnanced 
(ah^rnative Ah then the cost per j^b is obtained by dividing the 
S3 .03 billion increase in the deficit by the 774 thousand (calculated 
from table 5.*3) new jobs. The, resultant cost per job is equal tq 
$3915. Under alternative B. fhe credit (and thus additfons to 
tfmployment) is financed by reducing ^government expenditure/*"^ 
Consequently, the coat per job equals the change in government / 
expenditure plus the change in the deficit divided by the number of 
new jobs. As indicated in table 5.4. this calculation results in a cost 
^r job equal to $821^. Finally, alternative is neutral with 
respect to its impact on the government budgtr.^' In this case, the 
cost to the government is zero as the tax burden is shifted from . 
businesses to households. 

"^based on the ^estimates, of Johnson arid Tomola and of this 
study, .th|^employment tax crediVp'rogram appears to be the least 
costly fispS^l method of stimulating employment. The reasons fdr 
this result are straightforward; First, (pr public expenditure 
programs,^ tKfe Entire cost of each new job is borne b^^'tfie 
government. In contrast, firms psTy part^and generally most of the 
cost of jobs created ' through the credit program. Second* a . 
decrease in taxes is a traditional demand-side management policy 
which must stimulate aggregate demand, increase p|:ices, and work 
through the labor majjcet to affect the. detnand of firms for labor.. 
Consequently, each ^Hftr of the traditional tax cut only indirectly 
affects aggregate sui^^B As a result, the employment tax credit is 
mpre cost efficient, tWough i=ts direct effect on aggregate supply ' 
and employment., ■ - - > 1 
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1 For example, due perhaps to pessimistic expectations of future 
"economic activity, firms could decrease investment, or households could 
decrease consumption while choosing to save a greater fraction of 
income. { 

2. The conclusions are essentially those of the classical framework, 
. which was criticized by Keynes (1936) on a number of grounds, including 
the unrealistic assumption of flexible nominal wages. 

4 ^3. See Friedman (1959) for a detailed discussion of these lags. 

4. A detailed discussion of the complete macroeconomic model is 
presented in Appendix ^. 

5. This result is analyzed in detail by Fethkc and PoUcano (1977). 

6. A detaitod presentation of this methodology c^n be founti in 
Appendixes A and B. 

7. To some extent, the ^timates constructed by Bishop (1977) and 
Hamermesh (1977) analyze this case. 

8. ^As discussed in chapter 4, there is also some concern that firms . 
airway expanding when the program is implemented will receive a 

, windfall profit.^ 
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